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‘III. THE MEASUREMENT OF THE T-PHENOMENON, 


THE essential problem in devising a satisfactory circuit for the measure- 
ment of the T-phenomenon is to measure the change in somatic E.M.F. in 
such a way that the result obtained will not be affected by the simul- 
taneous polarizability change (or resistance change) of the p.a.R. For the 
solution of this problem (just as for the problem of devising a satisfactory 
circuit for the p.c.R.) it makes not an atom of difference whether the 
P.G.R. 18 a resistance or a polarization change. If it is a polarization 
change, the somatic current produces its own back E.M.F. of polarization 
just as does a current from an external source, so a decrease of the 
subject’s polarizability causes an increase in the somatic current indis- 
tinguishable from that caused by an increase of the somatic E.M.F. How 
is the trué increase of somatic E.M.F. to be separated from this effect? 

There are two methods of reducing the effect of the P.c.R. to a 
minimum while still recording the T-phenomenon. Tarchanoff’s 
method (7) is by the use of the circuit shown in Fig. 5 A. The current 
change in the P.G.R. is proportional to the total current through the body. 
If the total current is made small by neutralization of the somatic 
E.M.F. (c) by means of an external £.m.Fr. (Z), the p.G.R. effect will be 
reduced while the T-phenomenon will remain unchanged. An external 
E.M.F. is introduced into the circuit by means of a potentiometer in an 
opposite direction to the somatic E.M.F. until the resultant current 
through the body is zero (so H = —e). Fig. 2 A (2) shows a T-pheno- 
menon obtained by the method of Tarchanoff. The p.G.R. is not entirely 

1 The first part of this paper appeared in this Journal, Vol. xx, 3, 1930. 
J. of Psych. xx. 4 21 
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eliminated by this method, since there is a deflection at the end of the 
reaction and this deflection has been increased by the P.G.R. by a fraction 
of its total amount equal to AW’/W’—1.e. with an average P.G.R. the 
error will be of the order of 10 per cent. The error would be zero only if 
the deflection were zero at the end of the reaction, a condition impossible 
to secure in practice. This method has the advantage that the current 
changes are not too small for convenient measurement with a reasonably 
sensitive galvanometer, but has the disadvantage of requiring repeated 
adjustments of the potentiometer. F 
An alternative method which I have generally used is shown in 
Fig. 5 B. No external current is used but a large resistance is placed in ° 


200,0000 — 1,000,000 w ’ 


SuByE¢T i SuBJECT 
A. Tarchanoff’s circuit. B. Alternative circuit for T-phenomenon. 
Fig. 5. 


series with the subject. This resistance must be made so large that the 
change in W’ in the P.G.R. is negligible in comparison with it. The galvano- 
meter must be sensitive enough to give a reasonable deflection for the 
very small current which will flow through such a circuit. Its change of 
deflection will then be a measure of Ac with negligible influence of AW’. 
This method has the advantage of eliminating the need for any adjust- 
ments during the course of the experiment. It has, however, several 
disadvantages which are the result of the extreme smallness of the 
currents used (the top record in Fig. 2 C records a current of 1-2 «10-8 
amps., while the current change is only 1-5 x 10-® amps.). First, even 
sensitive galvanometers give only small deflections for currents of this 
order, so high precision of measurement is impossible. Secondly, 
scrupulous care must be taken in the insulation of the whole circuit since 
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stray currents of this order are possible. Thirdly, the external resistance 
used is of the same order as the resistance of the insulation in some 
electrical apparatus (for example, on switches with a slate base), so bad 
mistakes in the calculation of results may be caused by the presence of 
such insulation in the circuit. 

We may calculate the order of error produced in these different 
methods by using the values of the p.c.r. and T-phenomenon shown in 
Fig. 2. If we have a circuit with external £.M.F. = E and external re- 
E+e-p 
Wa 


. Since, for small 


sistance = R, then 7, (current before the reaction) = 


E+e+ Ae — (p— Ap) 
W+Rk 

values of 7, p will be proportional to the current, we can without error 

throw these equations into a form more convenient for our present 


purpose by treating the changes in p as changes in the subject’s “ap- 
parent resistance.”’ Then 


and i, 


(current after the reaction) = 


hg Hee hai H+ e+ Ae 
1" W+R 2 R+W —AW . 
A seg oe SEE a Mee oa ec (# + «) 


(Wis We AW) 

The condition for the satisfactory measurement of the T-phenomenon 
is that 7, — 7, should be determined mainly by Ac and only to a negligible 
extent by AW’. In Tarchanoff’s method R = 0 and H = —e«, s0 4 — Y 
reduces to the form Ae/(W’ — AW’), in which W’ has disappeared from 
the numerator but remains in the denominator!, causing an increase of 
the T-phenomenon deflection by a fraction of its total amount, 

AW'/(W’ — AW’), 

or approximately by AW’/W’. In the curves shown in Fig. 2, AW’/W’ 
was about 0-115. Fig. 2 A (2), therefore, which shows a change in de- 
flection of 5-1 mm., must (if we ignore the slight additional error due to 
the fact that the initial deflection was not quite zero) be regarded as made 
up of about 4-5 mm. T-phenomenon and 0:6 mm. P.@.R. An error of over 
10 per cent. is thus made in the measurement of the T-phenomenon by 
this method, due to incomplete elimination of the p.c.R. To this objection 
must be added some measure of uncertainty in the expression of Ac as a 
voltage change, since its value as a voltage change depends on the value 
of W’ which cannot be measured with great precision by this method. 

1 W’ would only disappear altogether from the formula if Z were made equal to 
e+ Ae (i.e. on the condition already mentioned, that the deflection was zero after the 


reaction). 
21-2 
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If R were made sufficiently large for AW’ to be negligible, the ex- 
pression for 7, — 2, would be reduced to Ac/(R +W’). Again we can dis- 
cover from the curves in Fig. 2 how large R should have been for this 
condition to be approximately fulfilled. If # is zero (method of Fig. 5 B), 

(R+ W’) Ace + AW’. e€ 
(R+ W’)(R+ W’— AW’)” 
of W’ will be much larger in the numerator than in the denominator, so, 
as a close approximation, we may calculate the conditions under which 
AW’ .« will be negligible in comparison with (R + W’) Ac. The percentage 

100.AW’.« 

(R + W’) Ae’ 

to be 0-026 volt, while Ae was 0-003 volt. Taking AW’ as 0-115 x W’, this 

100 x 0-115 x 8-7 x W’ 
ya Le 


Thus the error by this method is the same as that 


In this formula the influence 


iy — i, will be 


error in neglecting AW’. e will be In Fig. 2 C, e« was found 


makes the percentage error equal to 


nearly alae : 

R+W 
by the method of Tarchanoff if R is only 8W’. If # is made greater, 
the error is less. The current becomes inconveniently small if R is made 
much greater than 200,000 ohms (the value it had for the recording of 
the curves in Fig. 2 C). This for W’ = 17,000 ohms gives an error of 7 per 
cent. For many practical purposes this may be near enough, but it is not 
very satisfactory. A safe rule for this method would be that the external 
resistance must be not less than 20 times W’ (giving an error of about 
5 per cent.). 

A much closer approximation to the pure T-phenomenon can, however, 
be got by combining the two methods. If H were made equal to e, and an 
external resistance were used, the percentage error due to the P.G.R. 
would be LOOAW’/(R + W’). Inthe examples taken this would be reduced 
to 2 per cent. if R were 90,000 ohms. For a general safe value of R, we 
may make the rule that if an external E.M.F. is used to neutralize the 
somatic E.M.F., there should also be an external resistance in the circuit 
of not less than ten times the subject’s apparent resistance. This will 
reduce the error in measurement of the T-phenomenon through influence 
of the P.G.R. to 2 per cent. with a p.c.r. of AW’/W’ = 11 per cent. If large 
electrodes are used (of 20 cm.? or over) W’ will be small enough for such 
an & to leave the currents not too much reduced for accurate measure- 
ment with a sensitive galvanometer. 

The one circuit for the measurement of the T-phenomenon which is 
quite indefensible for scientific purposes although it has been commonly 
used is one in which neither an external resistance nor a neutralizing 


or very 
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external E.M.F. is employed, but the somatic current is passed directly 
through a galvanometer!. This simply gives a combined record of the 
P.G.R. and T-phenomenon with no possibility of separating the one from 
the other. - 

Some investigators have made an even more objectionable modifica- 
tion of this method by using electrodes of different materials (e.g. carbon 
and zinc). This is, in effect, to introduce into the circuit a very inefficient 
zinc-carbon cell producing an B.M.F. of small but unknown amount which 
will certainly change during the course of the experiment. If a small 
external E.M.F. is required it can be obtained in known and constant 
amount from an external cell with a potential divider. In no case should 
electrodes be used which are themselves possible sources of current. 


IV. APPARATUS. 
(i) Galvanometers. 


For rough diagnostic experiments in electrical responses, any galvano- 
meter can be used which gives sufficiently large deflections for the purpose 
in hand. Many of the unsolved problems in this subject will no doubt be 
solved by skilled observers using cheap long-period galvanometers. For 
many such purposes, no advantage would follow from the use of a more 
delicate and expensive instrument. There is, however, a large class of 
problems for which the ordinary mirror galvanometer is useless. Its 
period is commonly of the order of 7 to 8 seconds, a time during which no 
less than three changes in current take place in the complex form of the 
T-phenomenon. For problems involving the measurement of latent 
periods, the determination of the form of the photographed curves of 
deflection, or even the absolute height of deflection changes, a galvano- 
meter of much smaller period is essential. The only alternative is to 
obtain photographic records and to correct observed deflections for the 
inertia of the galvanometer by the use of formulae (1), a practicable 
method if few observations are made but taking up far too much time if 
applied to the many observations necessary in any psychological in- 
vestigation. ; 

The requirements for a satisfactory galvanometer for both kinds of 
electrical measurement are: 


1 Indefensible for scientific purposes, this circuit has many advantages for the popular 
demonstration of electric responses to a non-scientific audience. The deflections are large 
and (unlike the Wheatstone bridge circuit) this arrangement does not necessitate continual 
re-adjustments to keep the spot of light on the scale. The use of the circuit should, however, 
be strictly confined to such laboratory Punch and Judy shows. 
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(1) High sensitivity (for accurate measurement of the T-phenomenon). 
(2) Short period (for the purposes mentioned above). 
(3) A dead-beat deflection. 

(4) Insensitivity to outside vibration (for photographic recording). 

(5) A reasonable tolerance of accidental large currents (since the 
instrument will sometimes be handled by students who are inexpert in 
physical measurement). 

The first two of these requirements are very much the most important. 
The last two are non-essential respects in which different makes of 
galvanometer differ considerably. The third requirement can be secured 
in any galvanometer (not wound ballistically) by choice of a suitable 
shorting resistance additional to the universal shunt used for adjusting 
the current through the galvanometer (or, in an instrument with an 
electromagnet, by controlling the strength of the magnetic field). The 
total resistance required to make any particular galvanometer dead-beat 
is generally stated by the makers. Otherwise, it can easily be discovered 
empirically. If the shorting resistance is too large, the galvanometer will 
swing past its point of deflection; if it is too small, the galvanometer will 
be too sluggish in reaching its point.of balance. 

The essential difficulty in the selection of a suitable galvanometer for 
all purposes is that the requirements (1) and (2) are antagonistic. I know 
of no galvanometer with negligible period which is sensitive enough to 
give satisfactory readings of the T-phenomenon. Many different kinds 
of galvanometer can be used, all with some disadvantages. 

(a) The ordinary cheap mirror galvanometer (d’Arsonval, Ayrton- 
Mather, and other patterns). The kind of sensitivity required for the 
measurement of the T-phenomenon in a satisfactory circuit may be taken 
as 200 mm. per w amp. at 1 metre. This is a minimum requirement; a 
higher sensitivity is better. Any instrument maker’s catalogue shows 
galvanometers at from £3 to £4, of sensitivity greater than this. The 
periods of these instruments are, however, too long, ranging from 5 to 
8 sec. ; 

If, on the other hand, we are content with a rapid galvanometer of 
relatively low sensitivity (which is all that is required for the P.c.R.) there 
are two choices. 

(6) The string galvanometer. This has been largely used for such 
purposes as the accurate determination of latent periods. The glass string 
commercially obtainable has a period of only 1/200 sec., while Prof. 
Einthoven himself worked with one with a period as short as 1/1000 sec. 
As an instrument for measuring deflections it is less suitable. Its 
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Retertons are not “ental to the current flowing through and bearno 
simple relation to it. This necessitates detailed calibration over the whole 
range of deflections to be used. It can be made sufficiently sensitive to 
give good deflections for the T-phenomenon only when this is in a low 
resistance circuit. For this purpose the string must be made very slack. 
Its sensitivity then shows continual large change all the time it is being 
used, so detailed calibration must be repeated for every separate ob- 
servation. 

The expense of the string galvanometer makes it impossible of 
acquirement by most psychological laboratories. There is, however, a 
cheaper instrument which is just as. satisfactory that should find a place 
in every psychological laboratory in which accurate research on the time 
relationships of these phenomena is required. 

(c) The Kipp galvanometer. This is an instrument with a very small 
mirror and a single loop of wire in a magnetic field. Its period is 1/50 sec. 
Although longer than that of the glass string, this is no disadvantage for 
any purpose for which it could be used in psychological investigation. It 
is convenient to use since its deflections (if small) are proportional to the. 
current, and it works in any position. Its sensitivity is not great enough 
for T-phenomenon readings except in the unsatisfactory low resistance 
circuits. A further disadvantage is the ease with which it can be damaged 
by excessive currents. 

(d) The Moll galvanometer is probably the best single compromise 
between the requirements of short period and high sensitivity’. Its 
sensitivity is just great enough for taking satisfactory readings of the 
T-phenomenon in high resistance circuits, while its period is about 1-4 sec. 
This period is short enough for most practical purposes, although not for 
very accurate determination of latent periodsand maximum and minimum 
points. The Moll is very tolerant of excessive currents, but has the dis- 
advantage of responding too easily to external vibration. 


(ii) Electrodes. 


Satisfactory electrodes should fulfil the following conditions: 

(1) They should not themselves be possible sources of current. This 
is secured by making them of the same material. A further refinement, if 
they are of metal, is to cut both from the same strip. Soldered junctions 
must not be within reach of the electrolyte and are best kept quite away 
from the surface of contact. 


1 The photographic records shown in Fig. 2 were made with a Moll galvanometer for 
which I am indebted to a grant made by the Industrial Fatigue Research Board, 
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(2) They should not produce a back .m.F. of polarization when a 
small continuous direct current is passed through them. Such a back 
E.M.F. will be produced if the passage of current causes either a change 
in the chemical nature of the surface in contact with the skin or in the 
. concentration of the electrolyte. Plates of zinc (as of any other metal) 
whether dry or moistened with a solution of common salt would be 
objectionable for the first of the above reasons; plates of zinc in bags 
moistened with zine chloride solution would be objectionable for the 
second reason. 

(3) They should form sufficiently good contact with the skin for this 
contact to be undisturbed by movement. 

(4) At the same time, they must be comfortable and not fastened so 
tightly as to restrict the blood supply. 

(5) There should be no possibility of progressive drying of the electro- 
lyte or similar change. 

These points are of very unequal importance. No. 3 is clearly most 
important for our purpose since this alone is a way in which unsatis- 
factory electrodes might lead to current changes simulating the reaction 
studied. Polarizability in the electrodes, on the other hand, could at 
worst lead to partial obscuring of the phenomenon and an artificial in- 
crease in the value of W’. These are to be avoided as far as possible, but 
scrupulosity about the non-polarizability of electrodes does not com- 
pensate for errors in other parts of experimental technique. 

It is generally stated that no electrode is perfectly non-polarizable. 
Liquid electrodes can probably be made most nearly so. A simple non- 
polarizable liquid electrode is described in a recent number of The 
American Journal of Psychology (12). 

The electrodes which I have used are similar to a pattern described 
by Dresbach(13). From the same strip of thin silver foil (of about 0-05 
mm. thickness) two pieces are cut out. Each consists of a circular area 
of about 20 cm.?, with an extension in the form of a straight strip about 
lem. wide and 4cm. long. Copper wires are soldered or otherwise at- 
tached to the ends of these strips. The electrodes are then coated with 
silver chloride by electrolysis in a sodium chloride solution. For attach- 
ment to the subject one surface of the electrode is coated with a thin film 
of gelatine moistened with Ringer solution. As an additional precaution 
against polarization, I use for this coating an emulsion of silver chloride 
in gelatine, but I do not know whether this is necessary or useful. The 
large size of the electrodes keeps the total resistance low and prevents 
evaporation. The electrodes are bound on with a bandage liberally padded 
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with cotton wool; a woollen glove can be used in addition or can replace 
the bandage if there is sufficient padding. The guarantee of efficient con- 
tact is that on removing the bandages at the end of an experiment, the 
electrodes will be found stuck to the skin over their whole area, and, 
when they are peeled off, they are found to carry over their whole surface 
a sharp impression of the lines, hairs, etc., on the skin. 


V. VARIOUS FACTORS DETERMINING W’. 


It is well known to all experimenters that on first attaching electrodes 
to a subject he generally shows at first a very high resistance, differing 
largely from day to day, which drops during a period of from twenty 
minutes to half an hour. This change is probably the resultant of many 
different factors, its speed depends on the nature of the electrolyte and 
we may safely guess that penetration of the high resistance layer of the 
skin by the electrolyte is the predominant factor. This must, however, 
be complicated by other physical changes taking place at the electrodes 
(the rise of temperature at the skin surface, for example, which we know 
is not the predominant cause of the phenomenon since the initial fall of 
resistance is also found when the electrodes are attached to a corpse). 

The interest of the absolute value of W’ to the psychologist is that it 
is (other things being equal) an indication of the mental condition of the 
subject. I have expressed this mental condition as ‘alertness’ or the 
readiness to react toa stimulus(10); Mr Cattell considers that W’ mea- 


sures the fraction: 
Available instinctive energy 


3 - : : 14 
Extent of release of energy taking place in consciousness 


The difficulty in making any use of measures of W’ is the number of non- 
psychological factors which also influence its value, some of which only 
are controllable. The attempt to understand these and to control them 
as far as possible is necessary also in measurements of AW’, since W’ is 
the background against which p.c.R. changes occur and we are by no 
means certain that we can make significant comparisons of P.c.R. changes 
which occur with different values of W’. 

(1) The first of these factors is the whole set of physical changes which 
determine the physical part of the initial fall of resistance. These changes 
cannot be avoided but can best be dealt with by putting off measure- 
ments until at least twenty minutes (better until half an hour) after the 
electrodes have been attached. Early investigators often measured the 
P.G.R. against a background of falling apparent resistance soon after 
electrodes were attached. There is nothing to be said for this practice and 
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it is now generally given up. Concentration of electrolyte will of course 
be carefully controlled, and to prevent osmosis from bodily cells it seems 
better to use a solution isotonic with the body fluids rather than 5 per 
cent. or 10 per cent. salt solutions which would tend to dehydrate the 
skin cells thus possibly altering their resistance. 

(2) If half an hour after electrodes have been attached a subject walks 
‘about, his resistance will be found when he sits down again to be lowered 
and to be rising. This effect of general movement is another reason for 
making no observations for some time after the experiment has started. 
It will be noticed that the effect of this factor is in the opposite direction 
to that of the last one mentioned. It is possible that the discrepant re- 
sults obtained in different observations of the initial change in resistance 
(which sometimes is a rise instead of a fall) are due to the occasional pre- 
ponderance of this factor over the last, since at the beginning of an ex- 
periment the subject has probably been moving about. 

(3) When a current starts flowing through the skin there is “ the 
moment of contact no polarization, so the apparent resistance rapidly 
increases from a low to a high value as the polarization reaches its full 
value. This we may call the ‘primary polarization change.’ Experiment 
with string galvanometers shows that the greater part of the polarization 
is attained in a fraction of a second and that it is virtually complete in a 
few seconds. It is, therefore, too quick to be any trouble in practice. We 
are unlikely to try to measure W’ in less than four or five seconds after 
completion of the circuit. 

(4) There is, however, a slower change (which we may call the 
‘secondary polarization change’) which sometimes requires considera- 
tion. The passage of a continuous current causes a decrease of polariza- 
bility. Thus when a current begins to flow in the body, or when a con- 
tinuous current is considerably increased, there is first a large current, 
decreasing for a second or two as a result of the primary polarization 
change, then the decrease changes into a slow increase as a result of the 
secondary polarization change. This change is slower. Three minutes is 
probably a safe time to allow for equilibrium after a considerable change 
in current has been made, but one minute is ample for most practical 
purposes. The p.c.R. should not normally be measured in much less than 
a minute after a considerable current change. 

(5) Part of the secondary polarization effect is temporary, the change 
being reversed after the current has ceased. Part, however, is permanent, 


1 Einthoven considers that this is a change in true resistance caused by the passage of 
a current. I have evidence against this view, but in practice the difference does not matter. 
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and this part calls for an additional control. If a very large current is 
passed through the skin, its apparent resistance to a small current is 
found to be very greatly reduced and to remain at a lower level. For 
example, after electrodes had been attached for half an hour, I measured 
the apparent resistance of a subject with an u.M.¥. of 2-1 volts and found it 
to be 43,800 ohms. An E.M.F. of 22:8 volts was then applied for one minute, 
at the end of which W’ as measured by that voltage was 2280 ohms. 
It was then measured again at the lower voltage and was found to be 
3805 ohms and remained at that sort of level. This observation indicates 
that, in order to get significant values of W’, it is necessary to control not 
only the ©.M.r. at the time of observation but also previous E.M.F.’s 
_ applied. 

(6) The secondary polarization effect has a curious influence on W’ 
when measured by electrodes on the back and palm of the hand. Change of 
the direction of the current causes either an increase or decrease of W’, an 
increase if the anode is changed from the back to the palm and vice versa. 
This is apparently due to the secondary polarization differing in amount 
at the anode and kathode, and also differing in its effect on the skin of the 
palm and back of the hand. Veraguth states that the apparent resistance 
of the palm actually increases when current passes through it, while that. 
of other parts of the skin (except the sole of the foot) decreases. If this 
is so, the effect of reversal on the hand resistance is explained if we assume 
that the secondary polarization change is more effective at the kathode 
than at the anode. Whatever may be its explanation, this phenomenon 
also points to the necessity for controlling the direction of the current. 
This necessity probably does not apply only to the hands, but in a lesser 
degree to all other parts of the skin. 

(7) There remain a large number of factors influencing the size of W’ 
which are not known and cannot therefore be controlled. Even after 
washing the skin with alcohol the apparent resistance of a subject varies 
from day to day with identical electrodes and under identical experi- 
mental conditions, and even from minute to minute in the course of a 
single experiment. There is no evidence that these differences are alto- 
gether indicative of general changes in the condition of the subject of any 
psychological interest. There is ample evidence that they are so in part, 
but they may also be in part due to differences in the skin condition of 
purely local significance. Particularly is this probable in the variations 
of W’ from day to day. The usefulness in psychology of electrical measure- 
ments and particularly of measurements of W’ would be much enhanced 
if we knew any method of entirely eliminating these variations. 
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VI. PRELIMINARY PROBLEMS. 


The usefulness of the P.c.R. and the T-phenomenon as instruments of 
psychological measurement depends largely on the solution of some pre- 
liminary problems. We should like to be able to use the shape of the 
electrical response curve as an objective indication of the character of 
response of a subject to stimulus, so that unscientific descriptions in 
terms of popular emotional and conational terms (such as “he felt 
afraid” or “he decided to do so and so”’) may be replaced by objectively 
verifiable indications of the nature of the physiological pattern of re- 
sponse. We should like also to be able to give a quantitative measure of 
such responses. 

It is clear that we need as full an understanding as possible of the 
physiological response before we can get very far in correlating forms of 
the curves of electrical response with different conational and emotional 
responses. Much work on the physiological side is being done, such as 
Densham and Wells’s demonstration that changes in apparent resistance 
may follow from the constriction or extension of the skin with vaso- 
motor changes(15). Yet it is difficult to believe that the physiological 
problems of the phenomenon are solved. The complex form of the T-phe- 
nomenon suggests the presence of different physiological components 
with different time relationships. If there are specific differences in the 
P.G.R. response to different situations, it seems too that these must be the 
result of differences in the action of different components in the physio- 
logical reaction. The most hopeful first step in the study of such specific 
differences would seem to be the separation of these different com- 
ponents. 

Many investigators prefer to make a bold attack on this more complex 
problem without waiting for the success of any preliminary investigation. 
There is much to be said for this attitude. It must be remembered, how- 
ever, that such a problem as that of specific differences in the forms of 
curves can only be attacked with the finest instruments. Curves for this 
purpose obtained with long period galvanometers or on unsatisfactory 
circuits are of no scientific value whatever. 

The use of the electrical responses as indicators of the quantity of 
response also necessitates preliminary research into more simple problems. 
The simplest of all is a demonstration of the quantitative relationship 
between responses to controllable stimuli of different physical inten- 
sities. This is an important and very simple matter which has received 
surprisingly little attention. Then there is the question of whether 
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AW’/W’ is a significant measure of the extent of the p.c.r. for different 
values of W’!. The settling of this question is absolutely essential to any 
comparison of sizes of P.G.R.’s except under the very unusual conditions 
that the p.a.x.’s compared have been measured at the same value of W’. 

The problem of the physical nature of the p.g.R. phenomenon (whether 
a resistance or polarization change) has generally been regarded by 
psychological investigators as no concern of theirs. With some exceptions, 
the psychological investigator is concerned with problems in which this 
difference is unimportant. One of the exceptions is, as indicated earlier, 
that many of the factors in experimentation (such as the voltage and 
constancy of e) which would not need control if we were measuring a pure 
resistance change, need in fact careful control if we are dealing with a 
phenomenon of polarization. The other point at which the difference be- 
comes important is the question of the significant measure of the P.G.R. 
The theoretically probable significant measure depends on the physical 
nature of the change. The physical nature of the change is, therefore, also 
one of the preliminary problems of the p.c.r. About the physical nature 
of the T-phenomenon there appears to be no dispute. 
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1 Mr R. B. Cattell has realized the importance of this problem and has published figures 
tending to show that AW’/W’ is less for high values of W’as), His circuit was not ideal for 
this purpose, and it is to be hoped that these figures will be confirmed on a circuit with 
adequate elimination of the T-phenomenon and with P.a.R.’s obtained from a physical 
stimulation of exactly controllable intensity. 
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THE TRANSFER OF TRAINING". 


By H. E. O. JAMES. 
(From the Manchester University Psychological Laboratory.) 


Ar present a somewhat paradoxical situation exists with regard to the 
problem of transfer. In the majority of experiments transfer has shown 
itself either not at all or only in a degree that may be described as statistic- 
ally and theoretically significant but practically unimportant. Yet many 
psychologists are convinced of the practical importance of transfer. It 
would hardly be reasonable to accept without reserve an opinion not 
consistent with the bulk of the available experimental evidence, but the 
prevalence and strength of such a belief do seem to call for some sort of 
stocktaking. It may be asked whether experiment has clinchingly ex- 
hausted all the possibilities and whether the technique used has. been 
completély satisfactory. The answer must, I think, be not only that these 
two requirements have not been met even in a limited practical sense, 
but also that some of the methods used have been such as to diminish the 
likelihood of finding any transfer at all. 

Transfer investigation originated from the desire to test the doctrine 
of Formal or Faculty Discipline. A technique suitable for this purpose 
was developed and an experimental decision reached. After the rejection 
of the view that there are general mental powers which can be improved 
by practice in one field and which can carry over this improvement to 
other fields, there came attempts to re-state the belief in transfer in a form 
that implied no belief in Faculty Training. Experiments were set up to 
test these revised beliefs, but these experiments were framed on the 
general plan of the earlier work. This was unfortunate because the Faculty 
Training Technique is unsuitable for the solution of modern transfer 
problems. In what this unsuitability consists will appear presently. 

If transfer takes place at all and if it does not take place through the 
medium of general mental powers, then it is natural to consider it as 
occurring between mental functions, that is, between such systems of 
habits, such products of learning as skills or abilities. (One speaks of the 


1 This paper was read before Section J at the South African Meeting of the British 
Association, July, 1929. 
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ability to typewrite or the skill of typewriting or of the mental function 
of typewriting, the different terms emphasizing different aspects of sub- 
stantially the same entity.) . 

Hach such ability is no doubt based upon innate factors; but as it ex- 
presses itself in actual behaviour and experience, it is essentially a learnt 
system, an acquired ability. Hach such ability may further be thought 
of as consisting of a set of constituent abilities or functions, integrated 
and organized in a particular way. Thus arithmetical ability may be 
thought of as consisting of the ability to add, the ability to multiply, and 
the like; and these constituent abilities can conceivably be analysed into 
the ability to multiply 2 by 3, and so on. It is not of course implied that 
such constituent abilities are identical when functioning as constituents 
of different abilities, that is, in different settings. Part of the problem is 
to discover how far there can be identity in such cases. Nor is it implied 
that the analysis of an ability into its constituents can be satisfactorily 
carried out in any but an experimental way. The analysis of arithmetical 
ability sketched above is for illustrative purposes only and is not 
guaranteed. But pending the development of a method of analysis, it 
may be permitted to think of abilities in the way described in so far as 
the thinking leads to an experimental issue. 

Abilities then are provisionally to be thought of as made up of 
constituent abilities, co-ordinated on a particular plan, without any 
implication that either the pattern. of organization or the abilities 
organized are independent of one another. As constituents may be in- 
cluded such abilities as that of taking up an active problem-solving 
attitude, that of resisting certain distractions, that of working up to a 
certain level of achievement, and the like. Whether constituents differ 
in kind as well as in complexity and specificity, is not material here. 

It is the common practice to designate abilities by the product pro- 
duced, the function performed or the purpose served. As a name, as an 
indication of the object of thought, this is useful; as a description it is 
clearly inadequate. Thus one person’s ability to: typewrite and another 
person’s ability to typewrite might be thought of as differing only in 
degree, not in kind. Both produce typescript. Yet one may use the touch 
method, the other the sight method; one may use both hands, the other ° 
only one. These are gross differences, but even in the absence of such 
obvious differences it cannot be argued that differences do not exist or 
that existing they are rare and unimportant. A better plan would be to 
. describe abilities in terms of their constituents and of the mode of 
organization of the constituents within the ability. It would not be 
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possible to do this very fully as yet. But to attempt to do it would at 
_ least save one from thinking of abilities identical in purpose or product 
as identical in all other respects. 

The training of an ability may involve changes in the constituents— 
constituents being omitted or modified and new ones introduced; and it 
may involve changes in the organization of the constituents. Both kinds 
of changes, changes in constituents and changes in organization, are 
qualitative changes: They may be distinguished collectively from that 
quantitative change which results from training and which consists in a 
facilitation change, in a change in the working of the constituents. 
A facilitation change does not necessarily involve any qualitative change; 
in fact, however, training is apt to bring about qualitative as well as 
quantitative changes, and it should never be assumed without proof that 
the effect of training is merely a facilitation change. Adequately to de- 
scribe the effect of training would be to describe qualitative as well as 
quantitative changes. 

Usually the effect of training, being thought of mainly or solely as a 
facilitation change, is expressed in terms of functional efficiency and 
measured by change in the quantity of product per unit of time, by 
change in liability to error, and the like. Now such measures are reason- 
ably adequate so far as facilitation changes are concerned. The effect of 
a qualitative change is, however, far less likely to be accurately measured 
in this way. The change in efficiency may be potential rather than actual. 
A change from the sight to the touch method of typewriting may at first 
result in a diminution of efficiency and any potential superiority in respect 
of a higher limit of attainable efficiency may not manifest itself until 
much more training has been given. Generally it may be said that a 
qualitative change in an ability is less likely to be immediately and 
adequately reflected as a change in efficiency than is a facilitation change. 
Time is needed for the potential change in efficiency to actualize itself. 

It is now possible to re-state the problem of transfer. Transfer of 
training refers to those changes (if any) in the facilitation and in the 
constituents and organization of an ability which result, not from direct 
training of that ability but from training some other ability. In other 
words, it refers to those qualitative and quantitative changes in one 
ability which result from qualitative and quantitative changes in another 
ability. The problem of the transfer of training concerns itself with the 
nature, magnitude, extent and direction of such changes and with the 
conditions which determine them. 

Adequately to investigate such a problem or set of problems it is 
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clearly necessary to choose very carefully the abilities between which 
transfer is to be expected; for it is certain that transfer does not occur 
in appreciable amounts between any two abilities, and as transfer does 
seem to occur in certain cases, it would seem advisable to work outwards 
from the investigation of these cases rather than to cast one’s net at 
random. Further, the abilities chosen ought to be described in regard to 
their qualitative as well as to their quantitative state. The training of the 
transferring ability should be very strictly regulated and observed, and 
its qualitative and quantitative development described. Finally long and 
closely regulated and observed training tests should be used for the pur- 
pose of detecting transfer effects, both for the control and the training 
groups. And search should be made for qualitative as well as for quanti- 
tative differences between the two groups. 

An experimental technique satisfying these general requirements 
certainly does not exist at present and will take long to develop. In the 
meantime these requirements should be borne in mind when transfer 
experiments are being planned. Yet how often are the abilities chosen 
almost at random and defined merely in terms of product or function or 
purpose! How often is the training essentially unregulated and un- 
observed, and its effects measured only by short immediate efficiency 
tests! Such considerations are negligible when it is a question of the 
doctrine of Formal Discipline. To neglect them in transfer experiments 
is to imperil the whole experiment. For if one takes a group of individuals 
and limits them in regard to little more than kind of product and amount 
of time spent in learning to produce that product, it is probable that at 
the end of the training the group will be far from homogeneous in respect 
of the ability trained, whatever may have been the case at the outset. 
They will produce the same kind of product but they will do it in different 
ways, in other words there will be qualitative differences between abilities 
nominally only quantitatively different. Without close observation of the 
training and minute description in terms of constituents and pattern of 
organization, the nature of these differences will be unknown. Further, if 
brief immediate efficiency tests, which ignore qualitative changes, are the 
sole indicators of transfer effects, the possibility of any transfer at all 
being found is significantly reduced. 

It has already been said: that the problem of transfer concerns itself 
with the changes in constituents, organization and facilitation that occur 
in one ability as the result of changes in another ability in these respects. 
It will perhaps be helpful if a brief survey of the field of investigation is 
made from this standpoint. This survey, necessarily brief, deliberately 
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concerns itself with those cases where transfer has actually been found 
or where it may reasonably be expected. No attempt is made to discuss 
the practical importance of transfer. 

First may be considered the case of facilitation changes in Ability A 
due to facilitation changes in Ability B. This coincides roughly in scope 
with the Theory of Transfer by Common Elements in its positive form. 
In its most general positive form that theory assumes that if there are 
constituents common to two abilities, and that if one of the two abilities 
is modified in regard to its state of facilitation by practice, then the other 
ability will be modified in virtue of the common constituents!. It seems 
probable however that this statement is not unrestrictedly true, that at 
least the magnitude and time of incidence of the transfer will vary with 
certain conditions. If for instance the increase of facilitation in Ability A 
refers rather to the working together of the constituents than to any im- 
provement of the individual constituents, if the facilitation is one of the 
integration of the constituents, then unless not the simpler constituents 
but at least one organized set of simpler constituents is common to the 
two abilities, there seems no reason to expect transfer to occur. 

Generally the problem is one of facilitating by practice one ability and 
ascertaining under what conditions the facilitation transfers to another 
' ability containing some of the same constituents or at least some that are 
overtly the same. Many kinds of cases are possible. The constituent 
abilities can be trained separately before combination in one inclusive 
ability. Or the reverse case can be taken—the inclusive ability formed 
first and then the constituents taken alone. Or the case of constituents 
included in two different abilities. In all these cases it may be questioned 
how far the amount of transfer is likely to be independent of the stage of 
learning reached and the strength of the integration of the constituents in 
the abilities concerned. 

The problems involved are perhaps less obscure where the one ability 
is in process of formation and incorporates constituents of the other more 
or less trained ability. It seems probable that in such cases considerable 


1 I do not here raise the question of the extent to which one can safely argue from the 
overt similarity of constituents to adequate functional identity of the underlying psycho- 
physical processes. But clearly unless sufficient identity can be assumed, i.e. identity in so 
far as transfer is concerned, the basis of the theory disappears. The assertion that common 
elements exist, or at least that there is community of function adequate for transfer pur- 
poses, is fundamental. But it seems to me that this assumption is better tested by the sort 
of investigation indicated above than in any other way. From one point of view investiga- 
tion in this field is an enquiry into the existence and extent of the underlying identity of 
overtly similar constituents. 
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re-adjustment will be required—the transferred constituents have to be 
integrated into their new setting, organized into a new pattern and with 
new associations, the process being accompanied by more or less inter- 
ference from the old setting. It seems likely that time will be needed for 
any potential transfer to be actualized, for integration and re-organiza- 
tion to reach a level at which efficiency rises above zero or above the 
initial score, and for interference to abate. Both time and practice are 
necessary for the manifestation of the transfer. One illustration of this 
may be seen in Pyle’s card-sorting experiments. His Group B, after 15 
days’ practice with one arrangement of the boxes (Scheme 1), was asked 
to sort the cards with a different arrangement (Scheme 2). On day 1 
(Scheme 1) their average time per sorting was 750 seconds, on day 1 
(Scheme 2) it was 325 seconds; and day 15 (Scheme 1) was equalled by: 
day 4 (Scheme 2) with 150 seconds per sorting!. Thus the full amount of 
transfer did not appear till the fourth day, and although considerable 
transfer did appear on the first day, it must be remembered that the 
initial score for Scheme 2 is the average score for the whole of the first 
day’s work. Had the score for the first sorting been given instead, it is 
probable that the amount of immediate transfer to be recorded would 
have been appreciably diminished. 

Another illustration is given by one of Book’s subjects (Subject X). 
This subject, after 85 hours’ practice at typewriting by the sight method, 
had reached a speed of 1600 strokes per minute from an initial speed of 
300 strokes per minute. After a five months’ interval the subject re- 
started typewriting, this time by the touch method. The initial speed was 
less than 200 strokes a minute and a speed of 1600 strokes a minute was 
not reached till after 60 hours’ practice. In this case it seems likely that 
no positive transfer would have shown itself in an immediate brief test. — 
As it was, a saving of about 25 hours appeared?. 

Cases capable of similar interpretation are not uncommon. The 
ability with which we respond’ to some more or less novel situation is 
frequently a modification of some already formed ability or contains 


1 W. H. Pyle, “Transfer and interference in card-distributing,” J. of Educ. Psychol. 
1919, x, 107-110. The figures given are read off to the nearest 25 from Pyle’s Fig. 1. Pyle’s 
experiments were performed for a purpose somewhat different from that of the text and 
illustrate rather than establish the interpretation given here. The same remark applies to 
the other examples given in this paper. 

2 The facts are taken from E. L. Thorndike’s Hducational Psychology, 11, 138-139, 
Figs. 58 and 61. That the drop to 200 strokes a minute at the beginning of the touch type- 
writing was not due to forgetting, is, I think, clear from the facts about X’s forgetting 
given on p. 311, Table 31, as well as from other considerations. 
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constituents practised in other settings. In such cases more or less re- 
adjustment is necessary, more or less interference is operative, and the 
full amount of the transfer only appears when the re-adjustment is com- 
plete and the interference has abated. In this way can be explained the 
very rapid early improvement found in some cases of learning—for 
instance, Thorndike’s finding that as a result of 7 hours’ practice the 
ordinary college graduate will diminish the time required to do mental 
multiplications to two-fifths of the initial time. Thorndike, after reviewing 
a number of cases of the learning of abilities under experimental con- 
ditions, draws attention to the frequency with which a very rapid rate of 
improvement occurs?. 

How much of the lag of the transfer is due to interference, said how 
much to re-adjustment apart from interference, is not clear at present, 
and for most purposes it is convenient to lump them together without 
any attempt at separation. But certain general considerations appear. 
It would seem that interference is maximal where the transferring and 
recipient abilities, and the situations to which they are adjustments, 
differ very little. When situation, pattern, and all constituents save one 
are identical, they will all condition a strong facilitatory tendency towards 
the constituent with which they have been previously integrated and a 
strong inhibition against the new constituent with which they are now to 
be integrated. The learner combats this by giving the new constituent a 
mental prominence which, while necessary at the outset in order to over- 
come the interference, is only temporary, and has to be modified later on 
if the most effective ability is to be developed. The more the abilities 
differ in situation, pattern and constituents, the less strong the interfering 
tendency and the greater the necessity for re-adjustment. The transferred 
constituents have to be integrated together with new constituents into a 
new pattern adapted to a modified situation. 

Newkirk and Gundlach? have recently carried out an experiment 
which bears on this question. They have shown that training in the 
cancellation of 6’s produces a significant positive transfer to the cancel- 
lation of d’s but not to the cancellation of 2’s. A short test was used as the 
indicator, and so it is not possible to say decisively whether or not there 


1 Cf. E. L. Thorndike, op. cit. p. 148. I refer here to cases where the initial improvement 
is uncommonly rapid. How far the negative acceleration general in learning curves is due 
to the factors of transfer and interference and re-adjustment is not dealt with here. It 
might be worth investigation. 

2 H. L. Thorndike, op. cit. pp. 150 and 157. 

8 “The transfer of training in cancellation experiments,” J. of Educ. Psychol. 1929, 
xx, 291 ff. 
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was potential transfer in the case of the 2’s. As, however, in spite of the 
interference that existed, the training group did no worse than the con- 
trol group, it seems probable that a long test would have demonstrated 
transfer in the case of the 2’s. The amount of interference in the case of 
the d’s must have been much less, for the figure blank contained only 
figures and the letter blank only letters. Had the blanks contained both 
figures and letters, there would have been interference between the 
tendencies to strike out a d and to ignore it and between the tendencies 
to strike out a 6 and to ignore it, and this interference would have been 
all the greater owing to the similarity of the situation, pattern and other 
constituents. Just as there was in the case of the 6’s and 2’s. 

So far in this paper the discussion has been confined to the set of 
problems relating to the extent to which, and the conditions under which, 
facilitation changes in one ability can produce facilitation changes in 
another ability, given common constituents. Another and not less im- 
portant set of problems arises in regard to the question, How far and 
under what conditions can qualitative changes in the one ability produce 
qualitative changes in another ability? How far does the nature of the 
constituents and of their organization in the one ability determine the 
nature of the constituents and of their organization in another ability? 
If such determination occurs, it should ultimately if not immediately 
express itself in an efficiency change. But as efficiency changes of them- 
selves give no indication of their causation, and as the determination will 

‘ manifest itself immediately as well as ultimately in qualitative changes, 
attention should be primarily directed to the qualitative changes in both 
the transferring and the recipient abilities. 

In adjusting to a situation that is significantly novel to a greater or 
less extent, it is frequently assumed that the learner tends to apply 
abilities already acquired and in some sort of relation to the similarity 
between the new situation and old situations to which adjustments have 
already been made, to the degree of familiarity of the old situation and 
to the degree of facilitation of the ability or response adjusted to that 
situation. How far the ability in process of formation is permanently 
modified by such tentative adjustments depends upon many conditions, 
principally upon whether or not the old ability can be made to serve the 
new purpose sufficiently well. 

But initially everything depends upon whether or not the new situa- 


1 T shall not discuss save incidentally either the production of qualitative changes in one 
ability by facilitation changes in another ability or the production of facilitation changes 
in one ability by qualitative changes in another ability. 
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tion evokes the old ability. There are many cases where the resemblance 
between the new situation and the old is obvious, or, to put the matter 
another way, where the probability is great that the new situation will 
evoke the same response as the old or at least a response containing some 
of its constituents. There are also cases where the probability is less great, 
where a smaller proportion of learners would make the connection. What 
are the conditions which determine the probability of making the con- 
nection ? 

It seems likely that there will be a positive correlation between 
amount of intelligence and the extent to which such connections are 
made!. But it also appears likely that the probability of making such 
connections can be increased by modifying the transferring ability. This — 
modification will be in the direction of generalizing the ability, that is, 
of narrowing down the situation to which the response is made, to the 
more essential specific features so that a greater number of situations 
can evoke the response, and possibly of narrowing down the response to 
the more essential constituents so that it can be used with new con- 
stituents at a smaller price in re-adjustment and interference. Greater 
range is secured by making the situation and response less precisely 
adapted in detail to any one concrete situation. 

This end is achieved by pointing out cases where an ability in process 
of formation can be applied, by teaching general rules of application, by 
emphasizing the essential aspects of the situation and the response, and 
generally by making the methodological aspect as explicit as possible. 
But to do this is to produce an ability qualitatively different from one 
produced by a less generalized training. The pattern of organization will 
be different and there will be differences in constituents. But, if this is 
the case, efforts should be made to describe these differences directly. 
That they will ultimately express themselves in efficiency changes is 
insufficient warrant for observing only efficiency changes, particularly if 
short, immediate tests are used. To do this is to jeopardize one’s chance 
of getting any efficiency changes at all and to forfeit one’s chance of 
explaining the absence or presence of efficiency changes. 

It is in the direction of transfer by generalization that the believers 
in transfer have looked for the most important results. And the few 
experiments which have been carried out in this field seem to support 
their expectations. The experimental evidence would be much stronger if 
the precautions and principles advocated in this paper had been at all 


The relation between transfer and intelligence still awaits adequate investigation. 
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generally observed. For to demonstrate transfer, when the dice are loaded 
against success, is of good augury for the future. 

To illustrate: Ruediger inculcated the practice of neatness in con- 
nection with a certain school subject and in addition generalized the 
training by teaching the ideal of neatness. He obtained indications of 
transfer, whilst Squire, who refrained from any such generalization or 
explicitness, obtained none!. 

Woodrow trained two groups in the memorization of poetry and 
nonsense syllables. To the one group was given instruction in the best 
methods of memorization, practice in applying such methods to the 
memorization of poetry and nonsense syllables, and emphasis upon the 
desirability of applying such methods to other kinds of material. The 
group so instructed showed a clear gain over the control group in short 
immediate tests, whilst the group which had been left to its own devices 
during the period of training showed no such clear advantage’. 

In Judd’s well-known experiment two groups, one of which had re- 
ceived instruction in the principles of the refraction of light, were trained 
in throwing darts at a target below water. No difference was observed 
between the two groups in acquiring this ability, but when the depth of 
the water was altered the instructed group quickly outstripped the 
other®. 

These three cases (taking Ruediger’s and Squire’s investigations as 
complementary) enforce the necessity for qualitative observation. The 
abilities given the generalized training were in all probability qualitatively 
different from the abilities not given the generalized training. Certainly 
they reacted differently to transfer opportunities. It is reasonable to 
suppose that close observation directed to discovering qualitative dif- 
ferences between the groups would not have been completely fruitless. 
Qualitative as well as quantitative differences should be looked for be- 
tween the groups receiving different kinds of training during as well as at 
the end of their training, and between the training and control groups 
during as well as at the end of the training of the test abilities. 


1. L. Thorndike, Educational Psychology, u, 411-412. 

2 “The effect of the type of training upon transference.” J. of Educ. Psychol. 1927, 
xvi, 159-172. 

3 KE. L. Thorndike, op. cit. pp. 400-401. 
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SUMMARY. 


1. The problem of the transfer of training should be regarded as that 
of ‘investigating the conditions under which qualitative and quantitative 
changes in one ability due to training determine qualitative and quanti- 
tative changes in other abilities. 

By qualitative changes are meant changes in the nature of the con- 
stituents and of the organization of an ability. By quantitative changes 
are meant facilitatory changes in the ability. Both kinds of changes may 
manifest themselves as efficiency changes. 

2. The abilities investigated should be carefully chosen, on the 
ground that transfer does not occur anywhere and anyhow but only when 
certain not yet fully known conditions are satisfied. 

3. Transfer should be sought for in long training tests, not in short 
immediate tests. This is necessary in so far as efficiency is concerned, 
because some of the transfer may not immediately manifest itself in 
efficiency changes and because efficiency gains are liable to be masked at 
first by temporary efficiency losses due to re-adjustment and to inter- 
ference. But it is also necessary in order to ascertain the qualitative 
transfer changes and to determine the causes of the efficiency changes. 

4. The training of the transferring and recipient abilities should be 
closely observed and regulated, and attempts should be made to de- 
termine qualitative as well as quantitative ability differences between 
groups given different kinds of training as well as between training and 
control groups. 


(Manuscript received 18 October 1929.) 


A NOTE ON OVER-TRAINING. 


By EDNA M. HENSHAW anv PORTIA G. HOLMAN. 
(From the Department of Psychology, University of Manchester.) 


THE following results on the effect of length of practice period arose 
incidentally from experimental work on the acquisition of manual 
dexterity. Three groups of 30 subjects were employed on chain as- 
sembling! for a training period of 80 minutes each morning. In the after- 
noon Group I had a further 80 minutes’ chain assembling. Group II had 
80 minutes’ cartridge filling? and Group III was not employed. 

Thus the morning occupations of the groups were identical, and the 
afternoon employment is the one variable. 

The three groups were employed for a fortnight. The comparison be- 
tween their practice curves in the morning chain assembling is shown in 
Fig. 1. 

It will be seen that their performances were almost identical in spite 
of the fact that Group I had actually twice as Hee training as Groups IT 
and ITI. 

After a period of some months, five subjects from Groups II and IIT 
were re-employed for a fortnight, in which they continued training in 
chain assembling for 80 minutes each morning*. After a drop due to the 
interruption of practice, this group continued to improve at the same 
rate. This shows that maximum improvement had not been reached 
earlier, and that the failure of the concentrated practice of Group I to 
effect improvement was not due to any flattening of the practice curves. 
When these five subjects had had the same total amount of training as 
Group I, their output was very much higher. 

These results show that increase of the daily training period beyond 
a certain length has no apparent effect. The extra 80 minutes’ training in 
the afternoon resulted in no additional improvement whatever. 


1 For a description of the actual operation of chain assembling see ES and Yates, 
this Journal, April, 1928, xvi, Part 4. 
‘Cartridge filling was specially designed to involve movements as like those of chain 
assembling as possible though using different material. 
This interruption was due to an unavoidable necessity for the main purposes of the 
experiment from which the results here reported were obtained. 


334 A Note on Over-training 


It is worth noting that each of the 80-minute training periods was 
divided up into eight 10-minute periods separated by 10-minute rest 
pauses. Moreover, the two 80-minute training periods of Group I were 
separated by a luncheon interval of an hour and a half. No appearance» 
of fatigue was shown either in the mornings or the afternoons. The fact 
that Group I maintained as high an output in the afternoons as in the 
mornings and that Group II improved steadily in cartridge filling shows 
clearly that fatigue was not operative. ; 
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Fig. 1. Practice curves of chain assembly groups. 
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day chain assembling, 

eeeeee = Group II. Chain assembling a.m. Cartridge filling p.m. Hight 10-minute 
periods per day chain assembling; eight 10-minute periods per day cartridge filling. 

wee eee = Group III. Chain assembling a.m. Rest p.m. Eight 10-minute periods per 
day chain assembling. 


These results further emphasize the importance of determining the 
optimum arrangement of training for any particular operation. It is 
evident that 160 minutes’ training per day is well above the optimum for 
chain assembling, and probably for other similar operations. In fact, the 
80 minutes’ morning training is probably excessive. 
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In. this comparison, length of daily training period has been the 
variable under consideration. How far the relative rate of improvement 
is affected by distribution of training is not shown in these results, but 
the relation between length and distribution of training period is’ a 
problem with important practical consequences, and one which could be 
solved by further experimentation along the same lines. 


(iM. anuscript recewved 20 December, 1929.) 
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I. STATEMENT OF PROBLEM, 


THE relation of ‘parts’ and ‘wholes’ first gained psychological, as distinct 
from philosophical, significance, in the work of Lottie Steffens on the 
economy of verbal learning?. The problem was shifted from the verbal 
to the muscular sphere by the researches of Pechstein® and Gopalaswami* 
upon part and whole methods in maze-running and mirror-drawing 
respectively. 


1 My thanks are due to Professors Pear and Spearman for help and guidance in the ‘ 
planning of these experiments. This paper, moreover, was written in New Zealand, and its 
passage into print would have been impossible but for the further kindly assistance of 
Prof. Pear. 

2 Zeitschrift fiir Psychologie der Sinnesorgane, 1900, p. 321. 

3 Psychological Monographs, 1917, xxut, No. 2. 

4 This Journal, xv. 
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But there is one great difference between the ‘part-whole’ problem of 
verbal learning and that of muscular skill, which has never been touched 
upon: the former is one-dimensional, the latter two-dimensional. A 
mental process is a unitary stream which can be divided only into 
successive constituents. A muscular process, on the other hand, can be 
split into simultanéous as well as successive constituents. 

Suppose, for example, that the series of muscle, joint and tendon 
changes which result when I raise both hands from this page is: 


a>=b s¢sds+e— 


eee ee ee 


P-qrr-se-t—u 


where the top line represents the movements of the left hand, and the 
bottom line those of the right. A division of this movement-whole may 
take either this form: 


Gi =Siiese doef. a>boec>d-e-f 
ol i gi 
pS =P &S&>~t>u Peg HP = 8 ab = aw 


The former we have termed ‘Successive Division,’ and the latter 
‘Simultaneous Division.’ The corresponding reverse processes of building 
up more complex movement-wholes from simpler constituents are ‘Suc- 
cessive Combination,’ and ‘Simultaneous Combination.’ 

Successive and simultaneous constituents are, of course, by no means 
independent of one another. In all activities where more than one muscle 
is contracting at a time, simultaneous constituents are necessarily pre- 
sent: whenever an action is spread out over a period of time, Successive 
Division is possible. 

This paper confines itself to the relation between simultaneous con- 
stituents. Its problem is twofold: 


(a) What happens in Simultaneous Combination? Does any move- 
ment, when combined with one or more other movements, lose, to some 
extent, its own character, and take on another character due to the com- 

bination? If so, what are the changes that take place? 


(6) What happens in Simultaneous Division? Does a movement, 
when divided, resolve itself into a number of simpler movements, which 
bear exactly the same relation to one another in isolation that they did in 
combination? If not, what differences may we expect? 
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These questions are not open to any direct form of test, since no 
apparatus is available for measuring exactly the position and tension 
changes of all the muscles, joints and tendons in a complete and living 
member. Our only appeal, therefore, is to the relative efficiency of the 
movement before and after division or combination. An action is 
practised until a known degree of skill has been attained: it is then sub- 
jected to division or combination, and the efficiency of the agent again 
tested. If all other changes can be excluded, any loss of skill so a 
change in the structure of the original movement. 


Il. EXPERIMENTAL. 


(a) Apparatus. 


Fig. 1 is a diagrammatic sketch of the apparatus used. It consists of a 
flat wooden base (A), 55 x 27 cm., mounted on short rests. Pivoted on 
this board, in a horizontal position, are two strong wooden discs (B), so 
attached that they can be revolved about their centres, and locked in any 


oe & 


=| 


Fig. 1. Diagrammatic sketch of Figure-Tracing Apparatus. 


A = Wooden Base. B= Wooden Discs. C= Time Markers. 
D= Centre Bolts. E = Stiluses. F = Commutators. 


position. These discs are pierced by holes which allow of the affixing of a 
variety of metal shapes. These consist of a number of geometrical figures, 
of differing shapes and sizes, cut in outline from #-inch brass. The strips 
forming the outline of the figures are uniformly 1 em. in width. They are 
attached to the discs by means of screws sweated on their under sides. 


__C. E. Beesy 339 


Squares only were used in the experiments referred to in this paper. 
(Further experimentation involved various combinations of figures.) 

The task is to follow around the brass squares with metal stiluses (2), 
in such a way that the contact between stilus-tip and figure is broken as 
seldom as possible. Both hands move in an anti-clockwise direction. 
Each break constitutes an error, and is registered by time-markers on a 
paper-tape kymograph. There is a separate circuit for each hand. The 
_ sides of the squares are parallel with the edges of the baseboard. The 
subjects are blindfolded. 

Simultaneous Combination occurs when the right and left hands, 
having been separately trained in the tracing of the squares on the right 
and left sides of the apparatus respectively, are forced to perform these 
movements together. Division is represented by the reverse of this 
process. 


(b) The groups. 


In order to answer the above questions at least six groups of subjects 
were necessary. With one or two exceptions they were all advanced 
students in psychology. The subjects were divided into two main groups. 
Group A commenced with the single-handed process (Simultaneous 
Combination), and Group B with the double-handed (Simultaneous 
Division). Group A returned to the single-handed after undergoing 
double-handed practice, and Group B returned to double-handed after 
the intervening period of practice on the single-handed process. A 
measure was thus gained of the amount of positive or negative assist- 
ance given by one type of practice to the other. 

Groups A and B were further subdivided as shown in Table I. Each 
group was composed of four subjects. The distinction between Groups 
A-a and A-b, and between B-x and B-y was necessary in order to show 
to what extent there is a transfer of skill from practised night hand to 
unpractised left, and vice versa. Without a knowledge of this factor we 
cannot compare the performances of the A groups before and after 
double-handed practice. 

The Control Groups, A-c and B-z, were rendered necessary by the fact 
that each subject’s performance took from two to three hours. To avoid 
fatigue, the test was given in two sittings. Seven days elapsed between 
the sittings. The division, of course, was never made at any of the crucial 
points of change from Double to Single, and vice versa. But the mere lapse 
of time, however short, might be sufficient to invalidate our comparisons 
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between the original task and the return to it in the third part of the 
experiment. Hence the necessity for the Control Groups, where the lapse 
of time was the only factor intervening between the first and the third 


parts. 


(c) Analysis of results. 


Figs. 2 to 7 give the results for the above-mentioned groups. The 
trials were grouped in sets of ten, so that each reading represents the 
total of ten trials, The total time taken (in seconds), and the total number 
of errors made by each individual in doing each set were found; and the 
average of these readings for the four subjects comprised in each group 
gave the figures on which the graphs are based. The Time Error (T.z.) 
score is merely a composite of the scores for time and errors. 


There are four main problems involved in the study of our graphs: 


(A) The behaviour of the curves at the first change, 7.e. from Single 
to Double in the A Groups, and from Double to Single in the B Groups. 
This crucial point is marked by a vertical broken line in the graphs. 


(B) The behaviour of the curves at the second critical point, where 
the subjects return to their original tasks. This is denoted in the graphs 
by the vertical dash-and-circle line. 


(C) The amount of transfer of skill from the Single to the Double 
operation, and wice versa. This can be found only by a comparison of the 
levels attained by the A Groups and the B Groups in the various pro- 
cesses. 


(D) The amount of transfer from one hand working singly to the 
other, also working singly. 


(A) Furst change. 


Fig. 2, which represents the process of combination, shows a con- 
siderable rise in both time and error curves at the point of transition 
from the single to the double action. The same phenomenon is found, to 
an even more marked degree, in Fig. 3, which is the same process com- 
menced with the left hand. There is nothing in these graphs, however, to 
indicate that any of this loss of skill is due to the breaking down of two 
movement-wholes and the necessity for the construction of a third 
distinct motor-whole. It might quite possibly all result from the in- 
herently greater difficulty of the double-handed performance. 
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This is proved not to be the case by the records of the corresponding 
B Groups (Figs. 5 and 6). For here, although the change is from the in- 
herently more difficult to the inherently less difficult action, there is still 
a sharp rise in the curve of errors at the point of transition. 

The improvement in the time curves is of no significance. It is 
practically meaningless to compare the speed of the single-handed move- 
ment with that of the double-handed, since, in the latter, there are con- 
siderable periods during which one hand remains stationary, whilst the 
other fumbles blindly in an attempt to find its bearings. There are two 
factors affecting the time curve in passing from Single to Double, or vice 
versa: (a) the loss of time caused by one hand having to wait for the other 
in the double-handed work, (6) the loss of efficiency which we anticipated 
would result from combination or division. Both factors work in the 
same direction in the A Groups (Single to Double), and in opposite direc- 
tions in the B Groups (Double to Single). In the A Groups the average 
increase in time at the first change is 148 sec. (L.H.), and 146-5 sec. (R.H.). 
In the B Groups there is a decrease in time of 23-1 sec. (L.H.), and 27-4 
sec. (R.H.). That is, factors (a) and (b) almost neutralize one another in 
the B Groups, proving that nearly half the decrease in speed at the 
change from Single to Double in the A Group is due to loss of efficiency 
resulting directly from the act of combination itself. 

A comparison of the curves for the A and the B Groups, then, leaves 
no room for doubt that a transition from practised Single to unpractised 
Double, or from practised Double to unpractised Single always results 
in a great loss of skill. Since this loss occurs in both directions, there is 
no possibility of its being caused by the inherently greater difficulty of 
either action. 


(B) Second change. 


The results here are even more striking. We are dealing now with the 
subjects’ return to the process with which they originally started. The 
points we are comparing are the ones immediately preceding the vertical 
broken line, and the ones immediately following the vertical dash-and- 
circle line. 

It might well be expected that a subject already trained in the single- 
handed process would gain in single-handed skill from a lengthy period 
of practice with the two hands working together. Even more confidently 
would one predict that single-handed practice could do nothing but add 
to the skill already attained in the double-handed performance; for we 
approach most of our complex activities by preliminary practice on their 
analysed-out constituents. 

J. of Psych. xx. 4 23 
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Exactly the reverse appears to be the case in the results we have ob- 
tained. There is not a single case in all the averages for Groups A-a, A-b, 
B-x and B-y in which the return to the original process, be it Single or 
Double, is not accompanied by a marked rise in both time and error 
curves. In the case of the return to the single-handed process (A Groups), 
- the average 1.x. of the left hand rose from 268-5 to 294-3, and of the righit 
from 247-2 to 274-8. The corresponding figures for the double-handed 
process (B Groups) were: L.H. 302-6 to 344-2; R.H. 291-1 to 319-7. 

We cannot conclude, however, on the basis of these results alone, that 
there is any interference between the performance of the single and the 
double action. The loss of skill in the third part of the experiment may be 
due simply to the time that has elapsed between the first and the third 
parts. Hence the need for the Control Groups, A-c and B-z, in which the 
second part of the experiment was omitted altogether. Any loss of skill 
in these groups must be due to fading alone. 

But the results show no loss: there is a decided gain in the case of both 
the single and the double processes (Figs. 4 and 7). In the right hand of 
Group A-c the T.£. curve shows an average improvement of as much as 
44 points. This does not necessarily mean that there has been any 
‘consolidation’ during the seven days’ rest period, but only that the 
" improvement during the first set of ten trials after the rest more than 
equals any loss of skill due to fading. 

The conditions were the same for the Test Groups as for the Control 
Groups. The only factor present in the former and absent from the latter 
was the interpolation of a different activity between the first and the third 
parts of the experiment, so that all the difference between the fall in 
efficiency in the Test Groups and the rise in efficiency in the Control 
Groups must be due to the ‘interference’ of the double process in 
Groups A-a and A-b, and of the single process in Groups B-x and B-y. 


(C) Transfer of skill between single and double operations. 


In spite of this, the A Groups, who came to double-handed work after 
practising single-handed, began the double-handed task at a higher level 
of performance than did the B Groups, who had had no preliminary 
single-handed practice. The B Groups, on the other hand, had the ad- 
vantage in the single-handed task, which, with them, followed a period 
of double-handed practice. 

Table II shows this clearly. The figures for ‘Single Left’ were got by 
subtracting the 1.£. scores for Group B-y from those of Group A-b. 
‘Single Right’ was got by subtracting the 7T.z. scores for Group B-x 

' 23-2 


Scores 


vy 
. \\ DOUBLE SINGLE DOUBLE DOUBLE SINGLE DOUBLE 


300 
200h, 
100 
4 
Sets of 10 trials Sets of 10 trials 
Fig. 5. Group B-x. ~ Fig. 6. Group B-y. 
Double—Single (z.-1L.)—Double. Double—Single (L.—R.)—Double. 
pouBLe | REST DOUBLE SINGLE poveLe |sincte 
° 3 ° 
| ince 
o 
ial 
5 
Q 


Sets of 10 trials Sets of 10 trials 
Fig. 7. Group B-z. Double—Rest—Double. Fig. 8. Group C. With vision. 
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from those for Group A-a. Transfer from Single to Double presents a 
more difficult problem. The double action in the A Groups is never begun 
until both right and left have practised singly; and it is then impossible 
to say how much each has contributed to the final amount transferred. 
The nearest we have been able to do, in computing the ‘Double’ 
column is to subtract the average Double 1.u. of the A Groups from the 
T.E. of the B Groups. 


Table II. Showing amount of transfer of skill between 
single and double operations. 


Single Double 
(ama Pape (SS 
Left Right Left Right 
Initial advantage of practised group 139-0 36-5 57-8 41-1 
Final advantage of practised group 30:3 — 24-9 —55-7 — 55-2 


A ‘practised group’ is one which comes to the single performance after practising 
the double, or to the double after practising the single. 


An inspection of the T.£. marks for the first set of practices of the A 
Groups (Single to Double) and the fifth set of the B Groups (Double to 
Single) shows that those who came to the single performance after 
practice on the double had a marked initial advantage over those who 
started immediately with the single. The average gains are: L.H. 139 
points; R.H. 36-5 points. 

When we compare the fourth practice period’ of the A Groups, how- 
ever, with the eight of the B’s, we find that further practice has reduced 
this advantage of the ‘Doublers’ to: L.H. 30-3 points; R.H. — 24-0 points. 

There is every indication that, if practice had been pushed a little 
farther in both groups, this advantage might have finally disappeared 
altogether in the left hand as it has in the right, even to the point of being 
transformed into a disadvantage. 

However this may be, our results are sufficiently definite to lead us 
to suppose that the initial effect of previous double-handed practice is to 
give considerable help in the single-handed process, but that this ad- 
vantage gradually diminishes as the single practice proceeds, until, 
possibly, it vanishes entirely. 

This phenomenon is shown in a much more striking fashion in the 
‘Double’ column. The A Groups started their double-handed per- 
formance with an advantage over the B Groups of 57-8 points of T.E. in 
the L.H., and 41-1 points in the r.H. After four sets of double-handed 
practice, the position is reversed: the B Groups now have the advantage, 
55-7 points in the u.H., and 52-5 in the r.w. This means that the long 
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period of single-handed practice has only served, finally, to hinder the 
acquisition of skill in the double-handed performance. Important 
practical conclusions would follow from such a principle. 


(D). Transfer of skill as between single hands. 


The question of the amount of transfer of skill from one hand to the 
other is of interest to us here only as it serves to throw light on the nature 
of the transfer between the single- and the double-handed operations. 
Table III shows, in parallel columns, the amounts of transfer from 
Double to Single, and from one hand to the other. 


Table III. Showing amount of transfer of skill between single and double 
operations, as compared with transfer from hand to hand. 


Transfer from Double to Single Transfer from hand to hand 

T.E. T.E. 

Tnitial Double to Left 139-0 Right to Left 146-8 
Double to Right 36-5 Left to Right 29-5 

Total: Double to Single 175-5 Total: hand to hand 176-3 

Final Double to Left 30-3 Right to Left 15:7 
Double to Right — 24-9 Left to Right — 27-2 

Total: Double to Single 5-4 Total: hand tohand -11-5 


The figures for ‘hand to hand’ were obtained as follows: 


Right to Left: (initial) 7.5. of 1st set Single Left of Group A-b minus Ist set Single Left 
of Group A-a (final). The 4th sets instead of the Ist were used. 


Left to Right: similar to ‘Right to Left,’ except that Group A-b is now subtracted from 
Group A-a,. 


The great advantage of the left hand over the right in Table IT is only 
apparent. It is due largely to the fact that the subjects-in Group A-a 
happened to be rather above the average in ability, and those of Group 
A-b a trifle below the average. 

Table III shows a remarkable correspondence between the amount of 
transfer of skill from Double to Single, and the amount occurring on the 
passage from hand to hand. Each hand gains almost the same initial 
advantage whether it is preceded by the double-handed action or by .a 
period of practice with the other hand. As in the case of ‘Double to Single,’ 
the initial positive transfer from hand to hand diminishes rapidly with 
further practice, even to the point of being converted into a definitely 
negative transfer in ‘Left to Right.’ ‘Final Right to Left’ would probably 
have shown the same negative transfer had it not been for the natural 
superiority of the A-a subjects mentioned above. 

The similarity of the two sets of figures would lead us to suppose that 
exactly the same factors are transferred from the double to the single 
action as from hand to hand. In that case, it would seem to follow that 
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those factors are of a general rather than a specific nature, a matter of 
mental attitude rather than of habits of manipulation. But the evidence 
on this point is not final. 

Nevertheless, our results certainly justify us in concluding that there - 
is an initial positive transfer of skill both between single- and double- 
handed action, and between right- and left-handed action, and that this 
initial advantage is rapidly lost with further practice. The final result is 
generally an actual disadvantage for the people who have come to one 
action after a previous practice-period on the other. 


(d) Negative experiments, 


Any attempt to explain this interference between the single and the 
double operations must be based on a study of the conditions under 
which the phenomenon does not occur. Accordingly, some of the tests 
already described were performed again with the following modifications: 
(A) With vision, instead of blindfolded. (B) With an altered mental 
attitude. 


(A) With vision. 

Two groups (C and D), of four subjects each, were used. Group C 
corresponded to Group A-b, 7.e. it proceeded in the order: Single (Left 
then Right)—Double—Single (Left then Right). Group D resembled 
Group B-y in the order: Double—Single (Left then Right)—Double. 

As a result of the eyes being left uncovered, the task became much 
easier. The subjects, therefore, were made to go three times round the 
figures for each trial. Thirty trials were given in each process, instead of 
forty. The results are given in Figs. 8 and 9. 

First change. Group C (Fig. 8), like its ‘blindfold’ counterpart, A-b, 
shows a rise in the T.. curve on passing from the single to the inherently 
more difficult double action. Unlike Group A-b, however, Group C shows 
no tendency to improve on the ‘Double’ with further practice, thus 
leading us to assume that the rise in T.E. just mentioned was due solely 
to the greater difficulty of the double task. 

The changes in Group D (Fig. 9) are unequivocal. There is an un- 
mistakable improvement in all curves upon passing from the double 
to the single operation. A more marked difference than that between the 
behaviour of Groups D and B-y (Fig. 6) in this respect it would be diffi- 
cult to find. The difference can be ascribed only to the influence of vision, 
which seems to have robbed the process of Simultaneous Division of all 
its harmful effects. 
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Second change. The results on the return to the original process are 
exactly the reverse of what the blindfold experiments would lead us to 
expect. Instead of the old interference between Double and Single, we 
find, in both Groups C and D, an actual diminution of T.£. resulting from 
the interpolation of Double between Singles, and Singles between 
Doubles. 

In general, we may state, the effect of Simultaneous Combination and 
Division upon any skilled action is harmful if vision be excluded. If 
vision be permitted, there is a tendency for this harmful effect to dis- 
appear. Further, without vision, there is an interference between single 
and double actions; with vision, there appears to be a positive transfer 
from one to the other. 

We can explain this difference only by reference to the introspections 
of the subjects themselves. They are quite consistent on this point. All 
the subjects in these two groups recorded that, in the double operation, 
the eyes fluctuated rapidly between the two hands. The experimenter’s 
observations revealed that, normally, the subjects’ eyes rested about 
three times on each hand in the course of one side of the square. This 
fluctuation of the eyes, the subjects complained, brought about a corre- 
sponding fluctuation of attention, which prevented the movements of the 
two hands from ever becoming one action for consciousness. At no time 
were the two actions controlled by one mental ‘fiat.’ 

It is not difficult to understand, therefore, why there was so little 
dislocation in passing between the double and single actions, and no 
interference between the two upon returning to the original operation. 
The double action is double only in the sense that two separate and inde- 
pendent single actions are taking place at the same time. To some extent 
they are synchronized, but there is none of that intimate fusion and loss 
of individuality which, we shall see later, is the mark of skilled double 
action, as performed without vision. (It is interesting to note that, from 
the subjective standpoint, the effect of vision on the performance was to 
convert it into a case of something approaching successive combination.) 

We must assume, then, that the characteristic phenomena of com- 
bination and division, found in the previous experiments, are, in some 
way, connected with this fusion of two simultaneous movements into a 
mental and physiological unity. A further experiment was performed, 
therefore, in which this fusion of the constituents was voluntarily in- 
hibited by the subjects. 
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Six subjects were used. They constituted a single group (E), and per- 
formed the following sequence: Double—Single (Left then Right)— 
Double. Group E thus corresponds to Group B-y, the only difference 
being that these present subjects were required to think of the two hands 
as performing separate and independent actions, and were instructed to 
suppress instantly any tendency towards a fusion of the two movements 
into a mental whole. The results are given in Fig. 10. 
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Fig. 9. Group D. Fig. 10. Group E. 
With vision. With altered mental attitude. 


It can be seen at a glance that Group E is of the order of Group D 
(Fig. 9) rather than of Group B-y (Fig. 6). At the first change there is an 
improvement in the error curve, and there is no interference upon the 
return to the original process. By preventing the fusion of the two actions 
into a unified cognitive and muscular whole during the double-handed 
practice we have again eliminated the phenomena which, in the A and B 
Groups, were connected with Division and Combination. 
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III. ConscIoUSNESS AND THE ACQUIREMENT OF SKILL. 


But how is the ‘fusion’ experienced by the subject himself? Our 
introspective evidence on this point throws considerable light on the 
general relation of consciousness to the acquirement of skill. Writers on 
this subject are divided into two schools; first, those, who, like Pear’, 
hold that concentrated attention is the secret of success in the muscular 
sphere, and, secondly, those who follow Koffka in asserting that the 
direction of consciousness “has no influence upon the efficiency of 
_learning”.” 

Our introspective notes lead us to believe that this disagreement arises 
from the failure to realize that the direction and nature of consciousness 
varies continuously during the learning process. We have, therefore, dis- 
tinguished two relatively distinct stages in the acquisition of any skilled 
activity, each stage offering a different problem of attention. 


(a) Learning stage. 


All subjects, without exception, reported that, in beginning the 
double-handed procedure, they were forced to fluctuate their attention 
between the two hands. The rate of fluctuation depended upon the degree 
of initial skill. Objectively, this was noticeable in the alternate spurts of 
the two hands. This fluctuation would appear to be necessary in order 
to enable each hand to develop a preliminary rough ‘movement- 
pattern’ of its own in the focus of consciousness. Such ‘patterns’ seem 
.to be incapable of developing on the margin of consciousness. The only 
possible solution in such cases is a rapid alternation of the focus between 
the two constituents. ; 

Speaking in terms of Spearman’s “Principle of Mental Energy,” we 
may say that each hand demands the majority of the available mental 
energy in order to organize its own ‘pattern’ sufficiently to enable it to 
function at all. The fluctuation of the focus of consciousness is a fairly 
successful compromise between the rival claims of the two hands. 

Two intermediate steps were noticed by many subjects in the pro- 
gress from the ‘learning stage’ to the ‘expert stage.’ The first is what we 
have termed the stage of ‘semi-crystallization,’ when the focus of con- 
sciousness, in its fluctuations, lingered on one of the hands to the relative 
exclusion of the other. The total action then tended to ‘crystallize out’ 
around the: dominant hand. The other hand simply followed. Such an 


1 Skill in Work and Play (London, 1924), pp. 37-45. 
2 The Growth of Mind (London, 1924), p. 259. 
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organization about one constituent was always of a temporary nature, 
and was broken down by an error in the neglected hand. But it seems to 
represent a premature effort after some kind of unity between the 
constituents, : 

The second transition stage was noticed by only some of the subjects. 
When each hand had become so far automatic as to demand no longer 
the whole of the available mental energy, it was found that a bifocal 
consciousness evolved. There was no alternation of attention, and yet one 
had a clear focalized consciousness of each hand as more or less inde- 
pendent of the other. 


(b) Expert stage. 


Focality of consciousness, we have seen, is the essence of the ‘learning 
stage.’ The ‘expert stage,’ on the other hand, is characterized by dif- 
fusion of attention, non-focality. The state of mind is best understood by 
reference to extracts from subjects’ introspections: “Apparently attend 
to nothing at all. Work best in a vague, uniform, even slightly dazed 
state of mind.” “A blank, mechanical feeling.” ‘Let the hands swim.” 
“Hazy, like the feeling when you are just going to sleep.” “Like the 
early stages of hypnosis. The general level of consciousness is low.” 

It was found that this state of non-focality of consciousness always 
accompanied the most efficient performances. In only a few of the more 
proficient subjects did it show any permanence. The rest experienced 
short periods of diffused consciousness which were rapidly brought to a 
close by an error in either hand. In the Vision Groups it was never 
reported. But there was general agreement amongst all the other groups 
that the acquirement of real skill in the double-handed performances was 
coincident with the oncome of this state of non-focality of consciousness. 

This seems to fit in with a research of Spearman’s in which blind- 
folded subjects were required to localize a tactual sensation on a passively 
moved limb. When attention was focused on the sensations the error was 
twice as large as it was with non-focalized consciousness. Spearman 
explains this by assuming that, in the non-focal state, more mental 
energy is liberated for ‘unconscious articular factors.’ A similar explana- 
tion might cover the present case?. 

The efficiency of the non-focalized ‘low-pressure’ consciousness in 
routine motor performances is what we might be led to expect from such 
extreme cases as walking and writing, which are carried on almost un- 


1 See Spearman, Die Normaltaiischungen in der Lagewahrnemung. Also Spearman, this 
Journal, 1905, p. 287. 
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consciously, and which are liable to suffer if they become the centre of 
attention. 

A further interesting stage was noted by some subjects, a stage in 
which there was some slight degree of focality, but in which the focus of 
attention rested not on any part of the action, but on some external 
object, such as the hum of the motor that drove the kymograph, or upon 
the act of whistling or counting.’ Such subjects reported that the pure 
non-focal state was the most efficient, but that the tendency to focalize 
was too strong to resist for long, and that, sooner than ruin the unity of 
the whole action by focalizing upon any constituent, they chose some 
external object of a fixed or rhythmic nature for the focus. 


IV. SuMMARY AND CONCLUSIONS. 


(1) Division of a movement-whole into its simultaneous constituents 
results in a loss of efficiency in the performance of those constituents. 

(2) Conversely, a combination of relatively simple movements into a 
movement-whole results in a loss of efficiency. 

(3) A still further loss accompanies the return to the original per- 
formance, after either division or combination. 

(4) From (1), (2) and (3) we have concluded that constituent move- 
ments are essentially different according as they are performed in com- 
bination or in isolation. 

(5) There is an initial positive transfer between the single and the 
double operations, but further practice converts this into a final negative 
transfer. 

(6) There is the same amount of transfer, initial and final, from Double 
to Single as from hand to hand. From this we have concluded that the 
transfer is general rather than specific in nature. 

(7) There are two main stages in the process of acquiring skill: 
(a) Learning stage. Characteristics: focality and fluctuation of con- 
sciousness. (b) Expert stage. Non-focality of consciousness. 

(8) In so far as any factor prevents the formation of this non- 
focalized consciousness around a movement-group there will be no 
‘fusion’ of the constituents, and the phenomena noted under (1), (2) and 
(3) will not occur. 

(9) Non-focalized consciousness is the ideal to be aimed at in the 
acquisition of mechanical skill, but, in practice, it will often be found 
necessary to satisfy the almost irresistible tendency towards focalization 
by the introduction of some experience relatively external to the central 
task, to serve as the object of this focus. 
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(10) By deduction from the above principles it would appear that 
the ‘whole’ method of learning a muscular habit is preferable to the 
‘part’ method, but further detailed research is necessary in order to 
discover at exactly what degree of complexity in the movement the dis- 
advantages of the ‘whole’ method outweigh its advantages. 


(Manuscript received 19 June, 1929.) 
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I. THE THEORIES OF PIAGET. 


OnE of the most interesting and important works on child psychology 
that have appeared during the last few years is that of Piaget on the 
language and thought of the child. I propose to outline very briefly some 
of Piaget’s views, and to give an account of work that I have been doing 
which bears upon them. 

For Piaget the most fundamental fact about childish’thinking is that 
it is egocentric. To this fact he ascribes a number of peculiarities which 
he holds differentiate qualitatively children’s thinking from that of adults. 
He comes to his conclusion with regard to childish egocentrism from a 
study of children’s spontaneous chatter in the classrooms of the Maison 
des Petits. He found that children of 3 years of age made 28 per cent. 
more remarks addressed to no one in particular than children of seven. 
He holds that the social life of the child does not begin until about 7 years ° 
of age, and that before that time, on account of his egocentrism, his 
thinking processes are handicapped in specific ways, the chief and most 
fundamental of which is his inability to see relations. For instance, such 
relations as that of brotherhood are misconceived by the child because 
he can only see things from his own point of view—even though he knows 
that he has a brother X, he cannot realize that X must therefore have a 
brother, viz. himself. Piaget shows that relations such as that of excep- 


* Read before the Psychology Section of the British Association in South Africa, 
July 1929. 
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tion (cutting out an individual or group from a generalization) cannot be 
expressed verbally until seven or later. This inability to deal with relations 
leads, according to Piaget, to certain peculiarities of childish thinking, 
such as syncretism—the tendency to place side by side things that should 
havea more significant relation; transduction—the tendency to generalize 
from one example. 


II. CrrricisM OF THESE THEORIES. 


It will be seen that Piaget’s theory implies that the child’s thinking 
differs fundamentally and in kind from that of the adult. What he says 
with regard to egocentrism and the child’s lack of ability in thinking 
relations before the age of seven would, if taken literally, imply that 
children at the earlier period are scarcely capable of thinking. Now such 
a view runs entirely counter to common sense. If the child’s thinking is 
really distorted in the way Piaget suggests, how comes he to master his 
world as well as he does in the first few years? Further, individual obser- 
vations of quite young children often afford evidence of a logic and a- 
grasp of relations wholly unexplained on Piaget’s view. When we examine 
Piaget’s work to discover what led him to his obviously false con- 
clusions, we find two assumptions for which he gives no evidence. Indeed, 
he himself admits in different places that they are not justified, but still 
assumes them in drawing his conclusions. The first is that thinking can 
be identified with ability for verbal expression. The second is that the 
matter of thought is indifferent to the process; that if, for instance, a 
child cannot think a relation in regard to one subject-matter, he cannot 
think it in regard to another. In the study which I am going to describe, 
I tried to collect evidence bearing on the validity of these assumptions, 
and to discover whether children’s thinking differs from adult thinking 
in the radical manner suggested by Piaget, or whether the difference is 
one of degree. 


III. EXPERIMENTAL INVESTIGATIONS. 


(a) The problem of making an exception. 


With these ends in view I tried to invent ways of making the child 
perform practically some of those operations of which Piaget says that, 
judged by his powers of verbal expression, he is incapable. I shall deal 
first with the problem of making an exception. It is quite easy to verify 
Piaget’s claim that few children under seven use spontaneously or can 
use correctly the word, ‘except.’ The following experiments were an 
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attempt to get beyond this to the beginning of the child’s ability to make 
an exception practically. With eighty-eight children ranging from three 
to seven years of age a Russian egg was used. It consisted of a number of 
differently coloured eggs shut, the smaller within the larger, into one 
large blue egg. The series was opened out and laid in front of the child, 
and he was told to put them all back except the green. All the work was 
individual. The youngest children tested, and dull, older children did not 
take up the problem at all, they simply played. Slightly older ones took 
up the problem and packed the eggs back, but failed to except the green, 
either because they did not understand the instruction, or because it 
dropped out of mind before they came to the stage for observing it. When 
they failed to carry out the instruction, although obviously trying to do 
so, the experimenter gave them another trial, avoiding the use of the 
word ‘except.’ “Put them all back but not the green one.” Several who 
had previously failed succeeded to this form of instruction. Now on 
Piaget’s view these children could not think an exception and yet, in 
what was for them a complicated and absorbing process, they managed 
to make an exception practically. Is it then legitimate to assume that 
the whole core of thinking lies in being able to attach the given process 
to the word ‘except’ rather than to any equivalent that the child may 
have? 

The youngest child to solve the problem to the word ‘except’ was 
aged 3 years 4 months. When I found that very young children could 
solve this problem I tried them with another in which a group instead 
of an individual had to be excepted. The material consisted of twelve 
cards in different colours. Four of them were ornamented with a moon 
and a star. The child was told to put them all down on a tray in front of 
him except those that had a moon and a star. As before, the youngest 
merely played with the material and did not attempt to solve the problem. 
Another group divided the ones to be excepted from the others but ap- 
plied the generalization to the exceptions. The youngest child to carry 
out the instructions perfectly was aged 4 years 8 months. It is obvious that 
this problem requires a much greater effort than the previous one, as the 
instruction has to be applied to a series of cases. Finally, I gave a problem 
that involved making an exception—although no verbal instruction to 
that effect was given—and then formulating the process. The material 
consisted of coloured and ornamented cards, mixed in with twelve black 
of the same size and five smaller black cards. The experimenter told the 
child that some of the cards were called K, and that he was to watch the 
experimenter put the pack down one at a time and to notice to which she 
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called out the name K. The experimenter called out K as she put down 
each of the large black cards in rows on the child’s right. The others, in- 
cluding the small black, she put on his left without giving them any 
name. All the cards were then collected and, after being shuffled, they 
were dealt out one at a time and the child was told to call out K to the 
right ones. 

As with the other problem, there were some children who did not 
seriously attempt a solution. Others who attempted it failed to except 
the small blacks, and called all blacks K. In some cases these children 
~ succeeded when the whole process was repeated, in others they did not. 
All the children who succeeded in solving the problem were asked how 
they would tell someone else which were the K’s. The following is typical 
of the conversation that would ensue with-children under five. 


Child. The blacks are K. 
Experimenter. All the blacks? Yes. 
Is this small one K? No. 
Is it black? Yes. 
Then are all the blacks K? Yes. 
_ These children could make the exception practically, but they could not 
formulate it at all. At the next stage they would formulate it in one of 
these ways: “The large blacks are K’s, the little blacks are not”; “The 
blacks are K, but not the little ones.”’ It was only bright children of seven 
or eight who would say, “All the blacks, except the little ones, are K.” 
With the children who had not reached this stage and who could only 
express the matter in one of the alternative forms that I have mentioned 
above, I took a further step and gave them the sentence, “All the blacks 
except the little ones are K”’ with the word ‘except’ omitted, and asked 
them which of the three words, ‘although,’ ‘except,’ ‘but not,’ would 
make the best sense. The youngest children would agree to all the alter- 
natives. Slightly older they favoured ‘but not.’ Finally, a large group 
of children who did not use the word ‘except’ spontaneously chose it 
unhesitatingly from the alternatives offered them. 

This series of results from the success of the youngest child to except 
the green egg to the seven year old’s spontaneous use of the word ‘ex- 
cept,’ gives some very slight idea of the enormous number of integrations 
that must take place before a relation which can be thought can be put 
into the accepted verbal form. 


. (b) The problem of generalization. 


All modern writers on children’s thinking comment on their errors of 
generalization. A great many, and Piaget is one of these, speak as though 
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in this respect the child’s thinking might be sharply contrasted with that 
of the adult. I have begun to collect data on how children tend to 
generalize. The first problem involved in generalization is that of seeing 
a common element in a number of things. With the youngest children I 
used simple concrete material. One series consisted of four small trays 


holding respectively: Dogandyra 


? pig. 

»,  » COWS 
The other series held: ait oly 

Matchbox and man. 

iy hunter. 

iy can. 

: goose. 
The two series were used separately; both were used with all the children 
to ensure as far as possible that any failure that there might be was not 
due to the particular material used. The experimenter would draw the 
child’s attention to the four trays and ask, “What is there on all the 
trays?” If this did not succeed, she would vary the wording, ‘‘ What is 
the same on all the trays?” “What have all the trays got?” This last 
proved to be much the most intelligible form to the children. Very few 
children under five could pick out the common element in either of the 
series, The dog seemed to be much easier for them than the matchbox 
which, from its familiarity, apparently, fell into the background in rela- 
tion to the other object on each of the trays. No child under four years 
solved the matchbox problem. The youngest to solve the dog problem 
was 3 years and 2 months. When a child failed with either problem I 
asked him to name the objects on each tray in turn, so that the common 
object would be named four times, each of the others only once. Im- 
mediately the child had named them all I would say, “‘ What is there then 
on all the trays?”’ No child that was unable to name the common object 
was helped by this repetition of the names. This seems to show that their 
failure was not due to inattention or lack of method in their way of 
attacking the problems. What then was the difficulty? There seems no 
doubt that the realization of sameness in difference is an experience that 
comes more or less suddenly to the child, and that in some it does not 
come much before three years. Difficulties with regard to it often show 
themselves in the early stages of numeration, and one observer remarks 
on her son’s wonder and excitement at two Vim tins standing side by 
side. He kept on drawing attention to their being alike. This was at about 
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two years of age. If the recognition of the sameness of two things does 
not come much before this, to see what is the same in as many as four 
different things must be a very great effort to the three-year old. Further 
study of this problem would be interesting. The evidence to hand shows 
that recognition of a common element is possible for such very young 
children, that any disability that they may have in generalizing at the 
ages of which Piaget speaks cannot be due to an inability to see a common 
element. 

Another important process in generalization is that of extending 
what is known to be true of certain cases to others which are not exactly 
the same, but which resemble them in various ways. For the study of 
this, material of a very simple nature and of a kind that would be equally 
unfamiliar to all was used. It consisted of thirty cards of different 
colours, some plain, others marked with gilt moons and stars in different 
arrangements. The child was told that two which were shown to him 
were called A. One of these was blue with a moon and star upon it, the 
other was yellow and similarly decorated, except that the moon and star 
were not in exactly the same relative positions. He was then asked to 
pick out all the other A’s from a pack, none of which was identical with 
the blue or the yellow as to the arrangement of the moon and star. The 
youngest children to attempt this picked all the cards with marks of any - 
kind, omitting only the cards that were quite plain. Slightly older 
children chose only those with a moon and star, rejecting all the plain 
ones and all with such marks as two moons or three stars. All these 
children chose without any reference to the colour of the background. 
The youngest child to show any change on this procedure was an ex- 
ceptionally intelligent boy of six, who chose only blue and yellow cards 
with a moon and star. The brighter children of seven and eight took into 
account the relative position of the moon and star, and tried to choose 
only those in which it was the same as in the two samples. The various 
bases of generalization that the children mentioned when they were 
questioned about their choice may be summarized in the order of their 
appearance with age thus (beginning with the youngest): 

(1) Gilt marks of any kind on any background. 

(2) Moon and star in any position on any background. 

(3) Moon and star in any position on blue or yellow. 

(4) Moon and star in roughly the same relative position as in sample 
on any background. 

(5) Moon and star in roughly the same relative position as in sample 
on blue or yellow. 

24-2 
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No child tested raised any difficulty with regard to the problem, 
although the older ones were obviously puzzled as to what to take for 
the basis of generalization. They were much longer than the younger 
children in choosing the cards. Of the whole group it is true that there 
was present in the mind of the child some basis for generalization. The 
youngest took the broadest basis, and the oldest the narrowest. In- 
cidentally, it is interesting to note that difference in colour of background 
was the thing that affected choice least, and that the children who did 
take it into account were the oldest or the most intelligent. 


IV. Conciusions. 


Writing some years ago, Prof. Burt declared that he found no evi- 
dence of any specific process of thought that could not be performed by 
a child of seven. I should like to suggest that, from the evidence that is 
accumulating, it seems likely that there is no age limit in relation to the 
processes: of thinking, beyond that imposed by lack of experience. If 
Piaget were right when he says that childish egocentrism makes certain 
processes of thought impossible before seven years of age, how could we 
account for the evidences of these processes at three and earlier? The 
truth seems to be that the child’s egocentrism is largely due to his lack 
of experience—his world is so often made by others to foster in him the 
notion that he is the centre of it. His lack of experience makes him un- 
able to see relations, and his inability to see relations makes him ego- 
centric. It may be noted in parenthesis that Piaget’s assumption that 
children are naturally non-social in their thinking until the age of seven 
is being questioned by psychologists who are working with young 
children. Baldwin and Stecher note social conduct and a degree of co- 
operation as early as two years of age in circumstances that favour and — 
give ample opportunity for it. Very few children under five, and still 
fewer under three, have such opportunities, which can only come to the 
child who is with others at approximately the same level of develop- 
ment. When he is with children who are much younger or much older, 
the relations cannot be reciprocal, and he does not derive the benefits 
that he would from a social environment. 

A further argument against the view that there is any radical dif- 
ference between the thought processes of the child and of the adult, 
comes from the fact that when the adult has to think about wholly 
unfamilar material. he makes the same mistakes as the child. He even 
does it with familiar material if he has not been obliged to concern him- 
self with it previously. For instance, Piaget tells how children in ac- 
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counting for the displacement of water by objects of differing size and 
density sometimes give the weight as the cause, and sometimes the size, 
without bringing the two into relation or seeing any difficulty in giving 
different causes for the same phenomenon. I repeated his experiment 
with some non-scientific adults and found exactly the same results, They 
were no more disturbed by the contradictions in their answers than were 
the children. Piaget’s picture of a striking difference between adult and 
childish thinking is, I believe, due to an over-valuation of verbal expres- 


sion as a measure of thinking, and an exaggerated view of the logicality 
of adult thought. 


(Manuscript received 18 October, 1929.) 


THE QUANTITATIVE ESTIMATION OF THE 
SENSATION OF COLOUR.! 


| By T. SMITH. 
(From the National Physical Laboratory.) 


THE recent papers by Dr L. F. Richardson and Mr R. 8, Maxwell on 
The Quantitative Estimation of the Sensation of Colour are an attempt 
to controvert William James’ statement “To introspection, our feeling 
of pink is surely not a portion of our feeling of scarlet” by producing 
quantitative estimates of the relation between white, pink, and scarlet. 
My purpose in this note is to suggest that the enquiry they conducted 
was not suitably framed for the elucidation of this question, and that the 
results obtained may have a different significance. 

Reliable views on psychological questions of this type are not readily 
obtained; the widespread study of physics makes it increasingly difficult 
to find numbers of intelligent persons able to analyse their sensations 
without reference to the known nature of the exciting stimulus. My own 
introduction to physics was sufficiently late for me to remember my 
surprise on learning that pink is a desaturated red. Up to that time I had 
thought of a relation between pink and scarlet as little as one between 
green and blue or between yellow and blue. To a large extent these 
unsophisticated views remain: browns do not in general appeal to me as 
dark shades of orange; lilac and mauve sensations belong to a class of 
their own, having no obvious connection with either red or blue. I have 
noticed the same thing in children: they will say for example that the 
marks made by certain crayons are of a quite different colour from those 
of the chalks themselves, though with other colours the corresponding 
saturation contrasts excite no comment. 

It appears to me that Dr Richardson and Mr Maxwell have begged 
the whole question by calling for a quantitative answer. The only 
pertinent question is whether for each individual the ‘feeling’ of pink 
is or is not a portion of the ‘feeling’ of scarlet. The very fact that in 
conducting these experiments it was necessary for the investigators to 
explain that there is no correct answer suggests that for many of the 
subjects the two feelings are not associated. It is also important to 


1 See this Journal, xx, 1, 1929, and xx, 2, 1929. 
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realize that their fundamental question was put in such a way as to 
ensure an answer apparently unfavourable to William James. Any mark 
on a line connecting white and scarlet would serve this purpose. 

This is not the occasion on which to discuss the very complex factors 
introduced by taking the relative distances of three marks rather than 
the order of a greater number of points as the basis of computation. The 
intention in these experiments is to induce the subject (i) mentally to 
estimate the number y, where 


y _fly)—f(@) 
100 ~ f(B)—F(@)’ 

and f (a), f (8) and f(y) represent the measures of sensations evoked by 
stimuli a, 8, y (the existence of some innate sensation scale being as- 
sumed), and then (11) to guess which point of a line of given length is 
distant the percentage y of the whole length from one end. The process is 
evidently not simple. That the position of the marks were somewhat 
widely scattered is not surprising. If any feature calls for explanation it 
is the definite character of the curves, resembling hyperbolas, connecting 
the means given in Mr Maxwell’s paper. 

Pressed to compare sensations qualitatively distinct, it is natural that 
we should, without necessarily realizing the criterion adopted, seek for 
some measurable attribute which all the sensations possess in common, 
though in different degrees. In experiments on sight the attribute of 
brightness is very striking, and exists quite apart from colour. It is not 
difficult to make approximate estimates of relative brightness, though 
precise measurement in the presence of colour differences is difficult. 
For example, we have no difficulty in forming very fair estimates of the 
relative brightnesses of red, orange and green railway signal lights. It is 
not improbable that, in the absence of experience in colour mixture 
estimations, the opinions given in these experiments actually relate to 
estimates of relative brightness. If this be assumed, we can determine 
from well-established laws what the character of the observed curve 
should be. Let a be the brightness of the white surface, 6 that of the 
red surface, y that of the pink when the fraction « of the total angle is 
red, the remainder being white. Then 


y=(l—2)a+ af, 
and f (€) is to be interpreted as log €. Thus we have the theoretical 
relation 


y _logy—loga_ logy/a_log(1—a+ af/a) 
100 logB—loga logB/a — log B/a : 
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It was expected that B/a for the samples used would lie between 1/5 
and 1/10. Trial with B/a = 0-14 gives the following results, with which 
Mr Maxwell’s means are compared. All the figures are expressed as 


percentages. 


x y calculated y observed (Maxwell) 
0 0 0 
20 9-6 10 
50 28-6 74 
80 59-2 58 
90 75:6 76 
95 86-4 91 
100 100 100 


The agreement of the observed means with the values calculated on 
the supposition that relative brightnesses are being estimated is closer 
than could have been expected from such a series of experiments. This 
comparison of course does not entitle us to infer that the estimates were 
in fact based on brightness comparisons, but it suffices to show that these 
investigations do not establish any facts tending to discredit William 
James’ opinion. 


(Manuscript received 18 November, 1929.) 


THE QUANTITATIVE MENTAL ESTIMATION OF 
HUE, BRIGHTNESS OR SATURATION. 


A REPLY TO MR T. SMITH’S CRITICISMS. 


By L. F. RICHARDSON anp R. 8. MAXWELL. 


THERE seems to be a fairly general agreement that the classification of 
‘formless visual sensations’ (by which we mean uniform expanses of 
colour, white, grey or black) requires three independent qualities. 
Parsons! names them (1) hue = tone = Farbenton, (2) brightness = 
luminosity = Helligkeit, (3) saturation = purity = Sattigung. Herein- 
after we shall name them hue, sensation-brightness and saturation. The 
unqualified word ‘brightness’ is confusing; for it is used by Mr Smith to 
denote a stimulus in some sentences, a sensation in others. We also have 
formerly not been sufficiently careful in this matter. The word ‘tone’ is 
ambiguous, for artists use it to mean degree of brightness or darkness, 
and so we shall avoid it. This classification is not quite universal, for 
Myers? uses four qualities: hue, intensity, saturation and brightness. 
However, we shall here follow the majority in supposing that three in- 
dependent qualities are enough. 

Pink, as popularly understood, differs from scarlet in being (1) a 
brighter sensation, (2) less saturated. It may or may not differ slightly, 
(3) in hue. 

This statement can be made clearer by reference to water-pigments 
spread on white paper. On looking at a mixture of Chinese white with 
Messrs Winsor and Newton’s alizarin scarlet, we experience a sensation 
that is brighter and less saturated than, and almost of the same hue as, 
that produced by the alizarin scarlet alone in a thick coat. The former 
sensation would ordinarily be called pink. 

It is possible to produce a sensation which differs only in saturation 
from that due to a thick coat of alizarin scarlet laid on white paper. The 
appropriate stimulus can be arranged by adjusting a mixture of the same 
scarlet with Indian ink and burnt umber. But the result is not pink in 


1 Sir John Herbert Parsons, An Introduction to the Study of Colour Vision, p. 32, 
Camb. Univ. Press, 1924. 
2 C. 8. Myers, A Text Book of Experimental Psychology, 1, 71, Camb. Univ. Press, 1925. - 
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any ordinary sense. It would have to be called a pinkish brown. The 
cover of this Journal is an example of pinkish brown; the cover of 
Parsons’ Colour-Vision is another, but less bright and more saturated. 

“Our feeling of pink is not a portion of our feeling of scarlet” thus 
refers to sensations which differ in saturation, as well as in brightness. 
In testing the truth of this dictum, both sensation-brightness and satura- 
tion must be varied; they must be varied together, not independently; 
and the observer must be asked to make a judgment on the effect of sen- 
sation-brightness and saturation jointly. We asked the observers to judge 
on a scale of ‘redness’; for in framing instructions popular words had to 
be used. 

It may be said that such a procedure is a muddle; for it would be 
more scientific to try quantitative mental estimates of sensations when 
hue, sensation-brightness and saturation were varied separately one at a 
time. We agree, and hope that such experiments will be made. But they 
would not test James’ dictum. That is why we deferred them. 

A possible defence of James not mentioned by Mr Smith, would be to 
point out that we have replaced James’ doublet ‘pink and scarlet’ by a 
triplet ‘white, pink and scarlet.’ To use a geometrical phraseology we 
have dealt with sensation-intervals; James may possibly have intended 
sensation-points. 

It is generally agreed that formless visual sensations are best classified 
by arranging their representative points in a volume. For example, 
C.S. Myers! gave a diagram in the shape of two cones, base to base, with 
white at one vertex, black at the other vertex, the greys along the axis. 
So that sensation-brightness increases steadily along the axis, saturation 
increases with distance from the axis and hue depends on angular posi- 
tion round about the axis. 

We now? add the further, and controversial, idea that the distances 
of the representative points can be so chosen that when point B lies on 
the straight line AC, the ratio of lengths 4B: BC becomes equal to the 
ratio of the corresponding sensation-intervals as judged by an average 
observer. 

From the way in which the pink stimulus was made on our colour 
wheels, it was evident that as the energy in the light-waves increased, 
owing to increasing angle of the white sector, so also the distribution of 
that energy would spread into wave-lengths shorter than 0-6 micron. 


1 C. 8. Myers, An Introduction to Experimental Psychology, p. 18, Camb. Univ. Press, 
1911. 
* Apparently in agreement with Peddie, Nature, p. 791, Nov. 23rd, 1929. 
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Sensationally it appeared to our eyes that the pink was intermediate 
between the white and the scarlet, both in saturation and in sensation- 
brightness. We purposely arranged it so. Thus we think that the white, 
pink and scarlet as exhibited by our colour wheels lay in an axial plane of 
Myers’ cones, and in a straight line in that plane, 

Let the representative points be A for white, B for pink, C for scarlet. 
Let their normal projections on to the axis of the cones be 4,, B,, C,, and 
their projections on to the basal plane be A,, B,, C,. Then because ABC 
is straight, therefore 4B: BC = A,B,: B,C, = A,B,= B,C,. If the 
observer judged by sensation-brightness alone (as Mr Smith alleges), he 
would estimate 4,B,: B,C,. If he judged by saturation alone, as the 
instruction about ‘redness’ may perhaps have suggested to some ob- 
servers, he would estimate A, B,: B,C,. If he judged his sensations with- 
out troubling to analyse them into saturation and brightness, he would 
estimate 4B: BC. But all these ratios are equal. This may explain how 
Mr Smith’s formula, derived from considerations about sensation-bright- 
ness, comes to be such an excellent fit to observations involving 
saturation. 

Was the influence of the experimenter in our observations mis- 
directed or excessive? We think that it was neither. In Richardson’s 
research some eminent observers were quite willing to try the experiment; 
and the mean of their estimates (see Group 8) for the wheel was 44 per 
cent., in close agreement with the mean of 43 for all the men, and not 
far from the mean of 40 for all the schoolboys in Maxwell’s research. 

Mr Smith remarks, ‘“‘their fundamental question was put in such a 
way as to ensure an answer apparently unfavourable to William James.” 
The word ‘ensure’ is an exaggeration, for observers were at liberty to 
refuse to put any mark on the line, and the numbers of those who did so 
refuse are published. Mr Smith might truly have said ‘suggest’ instead 
of ‘ensure.’ But as the task of estimation requires some effort of atten- 
tion, it is necessary to persuade the observer to try. 

In spite of Mr Smith’s criticisms, we continue to think that, by 
attacking James’ dictum about pink and scarlet, we have cleared the 
way towards a more scientific study of quantitativeness in sensations of 
various kinds. The rare mistakes of a genius like James are apt to enslave 
the rest of us. 


1 Richardson, ‘‘Quantitative Mental Estimates of Light and Colour,” this Journal, 
xx, 1, 27-37. 


(Manuscript received 30 December, 1929.) 


THE AVERAGE VALUE FOR THE PROBABLE 
ERROR OF TETRAD DIFFERENCES. 


By C. SPEARMAN anv K. HOLZINGER. 


In 1925 an average. value* for the probable error of all the tetrad dif- 
ferences in a table was given. This value, while good enough for most 
practical purposes, may be slightly improved by considering certain 
omitted products. The new formula was given as 16 A in the Appendix 
of Abilities of Man+ but was derived too late for a proof to be included in 
the text. It is the purpose of the present paper to furnish the proof of the © 
new approximative formula. 

To obtain the new value we require the average of 

Nog? = (ty? + 143° + Tq” + Y34°) — 2 (M2713 %23 + Ti2T 1824 + 
113714734 + T23%2a%sa) + A213 724434 eee (1). 

I. Consider first the terms in 72. If 7 denotes the mean of the corre- 
lations in the table, s? their variance and » the number of variables, the 
mean of the different terms in 7? is 7? + s?. 


Therefore 


D (rs? fag) Tag’ 1 faa) = OU” — 497 AS ae (2). 


II. ceteae next the terms in rrr. For the whole table there are 
3C,," sets of terms like. (749743793 + 712114724 + 113714134 + 12372473a) OF a total 
of 12C,” terms in rrr t. The number of different terms of the form 71574373 
is C,” since it is equal to the number of ways in which three subscripts . 
may be selected from v. The number of repetitions of 

Cyr 
XD 142113193 18 therefore 3 (n — 3). 
1 
Therefore 
30." 
eee = (27325 - + Tre iaT oa + Tis T1434 + 123724734) + 3C,” 
48 or 


ee (in — 1). (2) = Fel igoq eee: (3). 


* This Journal (2), xvi, Oct. 1925, 86. The same value is obtained by Pearson in 
Biometrika, 1927, xx, 257. 

7+ C. Spearman, Macmillan & Co., Ltd., London, 1927. 

{ Really there are 6C,” sets of terms. But as in every case the square of 11374 — 103714 
must equal that of 73714-7324, we need only deal with 30,” sets. 
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Next expanding 149733723 we find 
(7 + dy) (7 + dys) (7 + dys) = 73 + 7 (dy2d13 + dyd5 + dy3 43) 
+ neglected terms. 
The number of different products like d,,d,3 is 303". Therefore 


Cy" Pores, 
- retigos = Cg" 72+ 80s" Fdipdig wns (4), 


where the bar indicates mean value. 
The value of d,,d,; may be approximated closely by noting that 
dy dy, = d?2 Wyetse (5), 
where d, denotes the deviation of the mean of a tetrad from 7. Also 
16d? = (dy. + dyg + doq + dgq)", whence, ~ 
d2= ES + Fdyodys + Edad WL 7 beosce (6). 
The total different terms of type d,.d,, for n variables is 3C,”, the 
total terms of type d,.d3, is 30”, and the total terms of both types is 


C2” 

C, . Using Yule’s* theorem we have - 
: Ce ) 

Mean of both types = — C, ey S? = 805" didys + 304" dy dgq 


| — Qs? + 
(n — 2)(n—3) (n—8) 
Combining (5), (6) and (7) we obtain 


oe nel ene (7). 


and ‘is deg= 


Gada = ae) Bee (8) 

and dy do4 = a5 eae (9). 
Substituting the value of (8) in (4) and then in (3) gives 
_ 2 (112% 13%23 FE 12714104 + TighiaTea + Yog%ea%sa) © OC 

= — 873 — 127 a = : 8 vo-e(10) 


III. Consider next the terms in rrrr, We may write 


ae Ayo) (7 + dis) (Ber d>,) (i ds.) = T (disdis te yp do4 
+ dyd54 + dy3doq + dy3d5q + dog dy4) + neglected terms. 
* Yule, Introduction to Statistics, chap. xt, § 11. 
D (2 d,,)* — 3? Se 


ae - ce 2) eat where >’ is the summation of d’s 


. e : —-- 2s? 4D (2’dy)? 
with a variable in common. Also dj)d34 = ee aa 2), 3) 


+ An exact value of dj,d,3 is 
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For the whole table terms like d,.d,, are repeated (n — 3) times and 
terms like dds, are repeated twice. Therefore 


3c." 
4 = Petia toe bates 30," = 474 + 472 [2d,ody4 + 4dyy dy9] 


a4 ae? 7252 4 7 eG 


upon utilizing equations (8) and (9). 
Combining the results of equations (2), (10) and (11) gives finally 


Nee = faa — a+ [1— ar pa + one ay et e. (12) 


(n — 2) 
_ 1349 foo _ mp es 2 (n= 4) 72 (" )] 2 
or p.e.4 = VN We m+ [1 oes aay nee (n eas 
Bet, (13)* 


Using the exact values of d.d13 and dd, of the footnote on p. 369 gives 
a . 67 47? (n — 4) 
pam yy (0-4 [45a gages] * 


S (B'day)? J | 
awa BMF HAHA 


This last value is too clumsy for ordinary use and by empirical test gives 
values often no better than (13) because of the neglected terms in ex- 
pansions of rrr and rrrr. We therefore recommend the use of (13). 


* This is the formula given as 16 A in the Abilities of Man and employed in that work. 


(Manuscript received 19 November, 1929.) 


A SUGGESTED TERM:—EUPHASIA. 


By T. H, PEAR. 
(From the Department of Psychology, University of Manchester.) 


In two recent publications! I have tried to separate skill-in-general, 
defined as the integration of well-adapted responses, from ability for 
deliberate, adequate, verbal expression. This latter ability, from one 
point of view, is often a special type of skill?. Yet nowadays it is such an 
important type—indeed, perhaps unique, in that it can often serve as 
a substitute for most of the others, as in giving orders to skilled people— 
that it merits a special name. 

I have explained at length why ‘speech-habits’ seems a highly un- 
suitable term. The proposed use of the word ‘intellect’ for this ability has 
aroused no enthusiasm, and the meanings attached to intellect seem 
hopelessly irreconcilable. Yet it is urgently necessary to distinguish skilled 
persons who cannot verbally describe their skill from skilled persons who 
can; and, not less importantly, the cultured persons who, though they 
cannot perform skilled actions in the arts, both fine and utilitarian, can 
describe and criticise some of them effectively. 

On the need being explained to Prof. W. B. Anderson of the Latin 
Department of the University of Manchester, he has suggested “euphasia’ 
to indicate the ability for deliberate, adequate verbal expression. Since 
aphasia and dysphasia, with their useful adjectives, have justified their 
inclusion in the vocabulary of science, there seems little need to urge in 
detail the international claims of ‘euphasia.’ In the hope that it may 
help to decrease the agglutination of psychological concepts involved in 
the use of the word ‘habit,’ and assist in analysing the complex of pro- 
cesses denoted at present by ‘verbalization,’ it is here proposed, with 
grateful acknowledgments to Prof. Anderson. 


1 Fitness for Work, pp. 55 ff., London 1928, and “Some subtler skills,” this Journal, 
xx, 1929, 146 ff. : 

2 Of. McGeoch, ‘‘ The acquisition of skill,” Psychological Bulletin, xxvi (8), 457, August 
1929; and Gemelli. ‘‘Recherches sur la nature de lhabilité manuelle,’ Jowr. de 
Psychologie normale et pathologique, 1929, 3 & 4. 


(Manuscript received 19 February, 1930.) 


THE FUNCTIONS OF THE CRITIC. 
By SUSAN MILES. 


Is the critic, we may ask ourselves, a teacher? Is he a touchstone? Is 
he either, neither, or both? He is, surely, other than the teacher, and 
more than the touchstone. 

A teacher may show an artist how to drive his vehicle up to his 
medium; he then withdraws. It is Haydon’s word: ‘vehicle.’ He tells 
us that in his early days he found his colours drying too quickly. He 
appealed to an older painter for advice. “What d’ye paint in?” asked 
the older painter. “Drying oil and varnish.” He was told to use raw oil; 
and he had to ask what raw oil was. He was delighted with the informa- 
tion that it was oil not boiled; and he used raw oil thenceforward. ‘“‘Such 
was at that time,” he tells us, ““my ignorance of vehicle.” 

The function of a vehicle is to save a person’s time, vitality, and 
temper. It is an important function, and an artist’s time, vitality, and 
temper are particularly well worth saving. A teacher may save an 
artist’s time, vitality, and temper in the same way that Mrs Beeton may 
save the housewife’s. 

The distinction between vehicle and medium, or, better, between 
driving the vehicle and using the medium, needs to be made clearer. 
Perhaps the point may be put in this way: artists and other people too 
may be taught to drive a véhicle—and the same vehicle. The knowledge 
that raw oil keeps its moisture longer than boiled oil is, presumably, 
useful to the house-decorator as well as to the painter of pictures. But 
when the painter of pictures has got out of his vehicle, and is standing 
on his own feet up against, his medium, he begins to be concerned with 
something with which the house-decorator has no concern. The artist is 
concerned now with his technique. His teacher can teach him how to 
prevent his colours from drying too quickly, but not what colours to use, 
or what shapes to make, in order to express his own peculiar and in- 
dividual aesthetic impressions. Again, poets and other people too can 
be taught the normal use of language: the names of things, the structure 
of sentences, and so on. The poet may travel in the same cart that carries 
the huckster to market. The exciting time begins when he gets out of the 
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cart and begins to tackle his own job. And it is when the poet has got 
down from his cart that the critic’s function may begin to be exercised. 

Not, of course, that there is necessarily any temporal break between 

the artist’s concern with vehicle and his concern with medium. He may 
go on learning such facts as that about boiled oil long after he has begun 
to learn his own technique. The use of the ‘vehicle’ metaphor can easily 
be pushed too far. It might be better to make the distinction by the use 
of other terms, and to speak of public, as distinct from private, technique. 
The fact that, in practice, it may often be difficult to distinguish between 
driving the vehicle and using the medium (or between public technique 
and private technique), does not mean that the difference is unimportant 
from the point of view of theoretical analysis. 
_ Neither kind of technique is the concern of fhe touchstone. He may 
be ignorant alike of vehicle and of medium. Yet, in his different way, he 
may be of as much use to the artist as the teacher—or more. The touch- 
stone’s function is to register his own reactions to a work of art. A nod, 
a shake of the head, a blank look, a raising of the brows, may be register 
enough in the case of some touchstones in relation to some works of art. 
““Mary is staring dully into the fire: this has gone flat.” “Mary’s eyes 
shine: this has come off.” 

Perhaps the point at issue for the artist is: “Does it matter that the 
dates don’t fit? Orthat the physiology, or the topography isn’t accurate?” 
For the artist himself the intensity of passion pushes all inconsistencies 
on to another plane, so that the figures of his creation speed by unim- 
peded to their goal. But will these inconsistencies seem to his touchstone 
the mere irrelevancies that they seem to him? Better still, will he be 
swept on with the characters without so much as realizing that incon- 
sistencies or inaccuracies are there? Will the touchstone be convinced, 
on the plane of art, by what, on the plane of fact, would be impossible? 

The author as he reads aloud watches apprehensively. Will that little 
furrow in the brow display itself, the little pout of the lower lip, the 
derisive gleam in the eye? Or will there come instead the quick flush, 

the tremor of the sensitive lip, the sudden upthrust of the chin—and 
~ triumph? | 

The ideal touchstone is hard to find, and when found more precious 
than rubies. Some of his—more probably of her—characteristics may 
be enumerated. She must possess utter sincerity. A single smile of polite 
and meaningless affability will cut away all confidence. She must be dis- 
interested enough to make a complete fool of herself if needs be without 
a quiver of hurt pride. There must be the minimum of emotional inhibi- 
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tions dependent upon personal associations of which she is unaware. No 
muddied depths must mar the crystal of her clear-mirroring pools. That 
she must have sensitiveness of response goes without saying: that 
“trembling, delicate, snail-horn perception of beauty,” as Keats has 
called it. But as well as sensitiveness of response there must be stability. 
Better stony ground and prickly thistles than a quicksand. 
The pure touchstone, it must be noted, makes no attempt to help the 
_artist mend his ways. She leaves him merely with his convictions ratified 
or shaken. Something is wrong, or something is right; now it is the 
artist’s business to set the wrong right, if wrong it is: the artist’s own 
business—and the critic’s; but not the touchstone’s. 

Before attempting to define the functions of the critic proper, it may 
be worth while to say something about them which probably no one 
would dispute. The function of the critic is dependent upon and secondary 
to that of the artist. This is obvious. But though it is obvious, it has 
some important implications which are not so obvious. One implication 
is that to discuss the critic’s function without having first come to some 
conclusion as to the artist’s function would be futile. Anyone who writes 
explicitly about criticism must write implicitly about art. Another 
implication is that a profitable discussion as to the nature of criticism 
can take place only among people who have had artistic experience. It 
is a first-hand appreciation of works of art that is essential, not a wide 
knowledge of art-criticism. We cannot deduce the nature of criticism 
from the study of the work of critics. But we can, or we ought to be able 
to, deduce the nature of criticism from our own experience—not of 
criticism—but of art. 

It will be well at this point to summarize in the briefest possible 
phrases the conception of art that underlies the conception of criticism 
about to be set forth. Art is the adequate expression, in a medium, of an 
impression which the artist has experienced as worth while in itself. If 
this definition of art is accepted it will be possible to define the functions 
of the critic in derivative terms, and to suggest that the critic’s functions 
are, first, to decide whether or not that which purports to be a work of 
art is an attempted expression of an aesthetic impression, and, under 
certain circumstances, to describe and analyse the reactions on which his 
decision is based; and, second, to decide whether or not the expression, 
if it has been attempted, is adequate; and, under certain circumstances, 
to expound either to the artist, or to the artist’s audience, the nature of 
the artist’s success or failure. 

The critic must first of all determine whether or not that which 
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purports to be a work of art 7s an attempted work of art. Is it based on 
something genuine or is it spurious? Has the person purporting to have 
produced a work of art ever had the aesthetic impression which he pur- 
ports to have expressed?’ If he has not, there is no work of art under 
consideration; and it may well be that the critic’s function in relation to 
the counterfeit is at an end. It may—or it may not—be worth while to 
let the pseudo-artist know that his pretensions have been noticed; it 
may—or it may not—be worth while to warn an existing audience that 
it has been duped, or a potential audience that it may be duped. Such 
notifications and warnings may be classed under the heading of criticism; 
they may indeed be a very useful part of the critic’s output. They may 
be useful, that is to say, to the pseudo-artist or to his public, assuming— 
but it is a very big assumption—that the pseudo-artist wants to be a real 
artist, or his public to find one. But for the critic himself there is danger 
ahead. The study of pseudo-art is not a good preparation for, nor a good 
form of relaxation from, the study of genuine art. Probably not even the 
greatest of critics could read, say, fifty bad novels a year without being 
the worse judge of a Hardy at the end of it. Each bad novel will deposit 
its modicum of impurity to sully the clear crystal of the touchstone. And 
the critic, though more than a touchstone, must be a touchstone. He 
cannot describe and analyse his reactions unless he has reacted. 

It is the critic’s first business, then, to test his reactions and to decide 
whether or not they are genuinely critical or merely emotional. This 
testing may take much time and much trouble. It may involve the 
repeated examination of his object on different occasions and in varying 
moods. It may involve the study of other works of art which may in 
their turn act as touchstones. A critic may be carried away by, shall we 
say, Miss Kaye Smith’s Green Apple Harvest, and then may re-read The 
Woodlanders to test his first reaction. Or, again, he may test his own 
immediate reaction by the application to it of general principles of 
criticism which have been evolved, either by himself or by other critics, 
from the study of other works of art. This may be a very valuable part - 
~ of the critic’s activity. Yet it too may be perilous. It will be perilous to 
any critic who fails to realize that all sound critical dicta will be ap- 
plicable to the uncreated masterpieces of the future, as well as to those 
which already exist. The applicability of a critic’s canons to works of art 
uncreated in the critic’s lifetime affords the best of all possible testimonies 
to that critic’s worth. Failure to fit in with a canon can never be the 
ultimate test of a work of art. In that it does not fit may lurk the con- 
demnation, not of the poem or of the picture, but of the canon. The 
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canons of art were not “fixed long ago by certain inspired writers whose 
authority it is no longer lawful to call in question,’ as was once asserted 
by an early contributor to the Hdinburgh Review. They have been, and 
they are still being, deduced from a patient study of the works of art 
themselves. If something comes into being which is recognized in- 
tuitively as a work of art, and which continues so to be recognized after 
repeated tests, then any canon of art which is irreconcilable to it must 
be modified. The critic, even more than anyone else, must learn to expect 
the unexpected. 

Supposing for instance that Hardy’s Dynasts may justifiably be 
classed as an epic, then, since it is intuitively recognized as a work of art, 
Aristotle’s dictum that an epic should be written in heroic metre through- 
out needs reconsideration. Since the critic’s function is secondary to, and 
dependent upon, the artist’s, it would be absurd to say: “Aristotle was 
a great critic, therefore The Dynasts cannot be a great epic.”’ It is proper 
to say: “The Dynasts is a great epic, therefore Aristotle, though a great 
critic, erred in maintaining that an epic must be written in heroic metre 
throughout.” But facts have never given the lie—nor are they likely 
ever to give the lie—to his assertion that every work of art should have 
a beginning, a middle, and an end. We shall do well to apply the one 
canon while refusing to apply the other. 

When a work of pseudo-art is so much like a genuine work of art as 
to deceive even careful students, it may be very well worth while for a 
critic to spend time and trouble in analysing his own reactions and 
helping other people to see through the deception. When the spurious 
quality of the work is obvious, to spend time and trouble upon it is un- 
desirable; the critic’s time had clearly better be spent on something else. 

Let us now pass on to consider the critic’s second function, and con- 
sider him no longer as concerned in determining whether or not there 
has been any aesthetic impression to express, but in determining rather 
whether or not the expression of a genuine aesthetic impression is 
adequate, and in what respects it is adequate or inadequate. We now 
find ourselves faced by a very difficult question. Presumably the critic 
is aware of the artist’s impression only through his attempt at expression; 
but if the attempt at expression has failed, how does the critic know what 
it was that the critic has failed to express? What is it that he puts over 
against the work of art with which to compare it? 

There is an answer which at first sight, but at first sight,only, may 
appear to be adequate. The expression, it is urged, has only partially 
failed. In some ways it must have succeeded, or else the critic would not 
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be able to assert that the artist’s aesthetic impression had taken place. 
The work of art is inadequate in the same way in which a torso is in- 
adequate. Bits of the whole are lacking, but enough are there to enable 
us to infer the missing bits. It is merely a case, it is urged, of Prof. Stout’s 
‘Relative Suggestion,’ or of Prof. Spearman’s ‘Eduction of Correlates.’ 
It is a case of filling up the gaps in a discontinuous series. There are 
enough dots there for the critic to be able to fill in the dots that are not 
there but that would have been there had the artist been successful. 

The first part of this argument is certainly sound. It is true that the 
expression must have partially succeeded. What is unsatisfactory in the 
proffered solution is that, if there are enough dots there to enable the 
spectator to fill in the rest and so get his continuous series, then the 
attempt at expression has not failed. The work of art is adequate. “It is 
more blessed to guess than to be told.’ If there had been more dots and 
less guessing the work of art would have been less, and not more, suc- 
cessful. 

No, we are still faced by the very difficult question: how does the 
critic know what the artist was trying to express but has not expressed? 
How does the critic get into touch with the artist’s aesthetic impression 
otherwise than through the artist’s expression? I think that we are 
driven to the conclusion that the critic is himself an artist, and that by 
some blessed coincidence he has himself experienced an aesthetic impres- 
sion similar enough to that experienced by the other artist for him to 
know that it ought to have been expressed thus, or thus. (It is important 
to note that we are considering the case of the critic faced by an in- 
adequate work of art, not of the mere spectator appreciating an adequate 
one. The two situations are very different.) 

Two objections may be raised to the conclusion that the constructive 
critic is an artist. Great artists, it may be urged, often make futile criti- 
cisms of other artists’ work, and valuable criticism is often given by 
critics who have themselves produced no great works of art. 

These statements are true in themselves, yet they do not disprove 
the conclusion against which they are aimed. They may be met by the 
consideration that most great artists are too much occupied with their 
own creations to spare time for constructive criticism of other people. If 
pressed to give criticism when they are itching to do their own work, 
they may, either out of deliberate perversity, or as a defence mechanism, 
say some very foolish or some very spiteful things. Hven when they want 
to be useful, and fair, and constructive, they may be so much obsessed 
by their own creations that they cannot see round them. They squint, or 
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have blind spots. Probably every great artist would be a great critic if 
he were not obsessed by his own creations; but every great artist is apt 
to be obsessed by his own creations—except when he is exhausted and 
so unfit to give constructive criticism. Hence the extreme rarity of good 
constructive critics! Hence too the unsystematic nature of the best 
criticism. It seems to be wrung out of the great artists half against their 
will. Or, when it is given ungrudgingly (as, say, by Charles Lamb), it 
leaves one with the impression that the critic might have been an even 
greater artist than he was if he had been a less acute and subtle critic. 
Lamb was essentially a generous man. Had he been less generous, might 
he have been as great a poet as Wordsworth? Had Wordsworth been less 
grudging, less egocentric, might he have been as great a critic as Lamb? 
After all, was it not Wordsworth who said of Blake, at a time when 
Blake’s genius was barely recognized: ““There is something in the mad- 
ness of this man that interests me more than the sanity of Scott?” 
Wordsworth did not want to read other men’s books. He feared them 
perhaps. If Wordsworth had kindled to Shakespeare and Marlowe as 
Lamb did, would he have written about them instead of writing Tintern 
Abbey? We cannot tell; the case is, in the nature of things, incapable of 
proof. 

But the difficulty of finding any other satisfactory solution of the 
question we have been considering seems to afford a strong presupposi- 
tion for the belief that the greater the artist the greater the critic—pro- 
vided he puts himself wholeheartedly into his criticism. It is, however, 
only under exceptional circumstances that the great artist will put him- 
self into the work of criticizing. Of criticizing other people’s work, that 
is to say. He is, of course, continually criticizing his own: a fact which 
is often lost sight of, but which goes some way towards the support of 
the contention here put forward. The truth may, perhaps, be expressed 
in this way: all great artists would be great critics if they gave their 
minds to it, and all great critics are, in flashes, great artists. 

The critic and the artist have, perhaps, something in common with 
the two dogs of Mr Liam O’Flaherty’s study. The greyhound was some 
years younger than the black dog. His coat was glossy as silk, and his 
snout was so long and pointed that he could lick milk from the bottom 
of a tumbler without touching its sides. Almost without moving a muscle 
he could jump from a standing position and go clean over his master’s 
head without grazing it. But while the black dog methodically nosed 
along a rabbit’s trail, the greyhound rushed about furiously, jumping 
stone walls with his head in the air. When the black dog started a rabbit, 
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the greyhound outdistanced him in a few strides, but was unable to catch 
the rabbit because of his own terrific speed, and the rocky ground which 
cut his delicate paws and made him stumble. And often the greyhound 
turned a rabbit into the black dog’s mouth; but he seldom caught a rabbit 
for himself. 

Black dog and greyhound: both chase rabbits. Poet and critic: both 
pursue the same elusive prey. Greyhound critic with his sudden swift 
onrush speeds past blackdog artist, and turns the rabbit beauty into 
black dog’s jaws. O’Flaherty’s black dog did not love the greyhound, 
although the greyhound’s speed and delicacy would sometimes help him 
catch a rabbit he would otherwise have lost. Nor does the artist always 
love the critic, even when the critic offers him sound and constructive 
criticism. 

And is the critic the artist’s foe? The trend of our argument has 
raised the question. If the critic is an artist Who makes criticisms instead 
of art, is not criticism art’s enemy? The greyhound, if he kept off the 
black dog’s preserves, would start his own rabbits, and learn to catch 
them? Perhaps. And perhaps in an ideal universe there would be no 
place for criticism, however constructive. Art and art appreciation 
would form a whole completely rounded. Perhaps it is a good thing, 
even now, to work for the elimination of the critic and the independence 
of the audience. (For the independence of the artist there is little need 
to work—because of the natural intransigence of the creature.) Criticism 
is not, perhaps, of surpassingly great intrinsic value. And yet—as things 
are, in an unideal universe—we may be thankful for the criticism that is 
wrung from the artists. Probably the less professional criticism—as a 
thing apart, put forward by the critic who does not himself create—the 
better. 

But the question has become that of the antagonism, if any, between 
art and criticism. To get back to the concrete. Is there a natural enmity, 
not between art and criticism, but between the artist and the critic? It 
would not be surprising to find such enmity; and that not primarily be- 
cause of the self-centredness so common to our kind—“‘a poor thing, but 
mine own” seeming so often better than a good thing but another’s—for 
in great art we do, surely, get beyond mere personal possessiveness. We 
would, probably, save our own child, even though he had an intelligence 
quotient of forty, if it were a choice between saving him and drowning 
Plato. But would Keats have saved Endymion at the expense of King 
Lear? It is hard to believe it. And even if he could not have brought 
himself to cast away his first-born, it would not have been the artist in 
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him that flinched, but the mother—so often there along with the artist, 
but other than and often in conflict with him—the mother in Keats, who 
couldn’t bear that this youngster should perish. 

No, it is not mere self-centredness on which the enmity is based, but 
upon fear. Fear lest the great artist that the great critic is should swallow 
up the great artist that the artist manqué might be. No two men can 
have identical impressions; hence, however right the critic’s contribution 
may be as an expression of the impression he has had, yet it cannot 
be quite right as an expression of the original artist’s impression. The 
critic’s contribution is towards a new work of art, greater than any that 
the fumbling artist could, at that time, have made by himself, but— 
however slightly—different in kind from the work of art that would have 
been made if the first artist could have made one by himself. And it may 
well be this fact that explains the stubbornness of young artists in the 
face of even the most generdus constructive criticism. 

Assuming then that we are justified in supposing that a critic is a 
constructive critic only in so far as he is an artist—albeit an artist 
fleetingly and fragmentarily—the wonder of the critic’s faculty of 
seizing upon the artist’s unexpressed impression merges in the greater 
wonder of the artist’s faculty itself. With that, explicitly, we are not here 
concerned. 

It is time now that we touched upon the critic’s lesser functions in 
relation to the artist’s audience: for the critic has much to do in addition ° 
to his work in relation to the artist himself. These lesser functions do not 
in themselves need an artist to carry them out. At its simplest, the 
critic’s function may be little more than a gesture. He is the finger 
pointing; the voice that cries: “Look!” This is the anthologist’s task; 
yet even the anthologist is a critic, since the very act of singling out that 
at which to point involves a critical discrimination. The editor too may 
be a critic, and that apart from any commentary. He too is choosing, 
and by his act asserting the value of that towards which he directs 
attention. 

Nor must we fail to mention the function of the parodist, for parody, 
as Sir Owen Seaman has told us—and shown us—is a department of pure 
criticism. Not, of course, that form of parody which is the outcome of 
mere high spirits; there is no room for facetiousness in critical parody 
such as that of Mr Max Beerbohm or of J. K. Stephen. The work of the 
critical ‘parodist is twofold: he may make a genuine artist realize what 
might happen to his work if he relaxed his own criticism; and he may 
show up the mannerisms, affectations, and pretensions of a pseudo-artist 
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with a reputation. In some cases criticism can take no better form than 
parody: above all in the case of platitude masquerading as profundity, 
or sentimentality as pathos. Parody at its best may be described as 
condensed criticism; a really good parody may concentrate into half a 
dozen lines a critic’s judgment, not only as to a writer’s profundity—or 
his lack of it—but also as to his psychology, his phrasing, and hisrhythms. 

It may be objected that such criticism is necessarily destructive. 
That is true. But although destructive, such criticism is by no means 
necessarily condemnatory. Indeed, to be subtly parodied by a good 
critic is in itself a commendation. No good critic is likely to spend much 
time in parodying either a consistently bad or a mediocre writer. For to 
parody is not a quick and easy form of criticism. It takes pains as well 
as skill to catch the phrasing and the rhythm and the substance, and to 
set them free again with just those additions that will make them absurd 
without making them unrecognizable. 

A few artists have been detached enough to be able to parody them- 
selves—deliberately. It is as much as we can expect from most if they 
can succeed in deriving profit and amusement from other people’s 
parodies of their work. As a matter of fact few artists are as detached 
as Henley, who is said to have remarked that he might have written Sir 
Owen Seaman’s “Out of the large limbed night” himselfi—when he was 
drunk. The qualification, by the way, is significant, though it would have 
been better if Henley had said “after a few glasses of champagne” rather 
than “drunk’’: just enough to break down the barriers of self-criticism. 
But champagne there must be. To produce an imitation that might have 
been an original written after a too heavy high tea is no achievement. 
That Scott included Goldsmith’s parody of Swift in his edition of Swift’s 
works under the impression that Swift wrote it is no less a criticism of 
Goldsmith than of Scott. 

Closely allied to parody is the mock panegyric, such as Edward 
Thomas’ ironic eulogy of Ella Wheeler Wilcox. Again, there is the 
criticism that lies behind the interweaving of quotations such as Mr 
Leonard Woolf’s deft mingling of Mr Middleton Murry’s phrases with 
those of Mr Pecksniff. And there is Mr Desmond Macarthy’s neat juxta- 
position of Miss Stein’s aphasic sentences and morsels from a typist’s 
book of exercises. 

Criticism of this type may be described as demonstrative criticism. 
Mr Christopher Stone, in his little book in the Art and Craft of Letters’ 
series, alludes to it more vividly as criticism of the “Sister Mary walks 
like this” type. It needs to be done well to be tolerable, but when it is 


382. The Functions of the Critic 


done well it is well worth the difficult doing. Andrew Lang, for instance, 
in his Brahma, has contributed a genuine piece of criticism, not only of 
Emerson’s method and phrasing, but of the whole school of that idealistic 
philosophy which delights in “setting things up over against one another 
and bidding them proclaim their mutual identity.” 


I am the batsman, and the bat; 
I am the bowler, and the ball, 
The umpire, the pavilion cat, 
The roller, pitch, and stumps, and all. 


It is tempting to quote more examples of such criticism, but, instead, 
let us turn for a few moments in conclusion to the consideration of some 
suggestions thrown out by the late Katherine Mansfield. “Style,” she 
once said, “is speaking to the back of the room.” The saying shows her 
customary insight. Style is just that: being audible without straining 
either your voice or your hearer’s ears, and without shouting. And the 
critic, who must himself have good hearing, is the man who sits in the 
back row, and determines, if the speaker is not heard, whether it is 
because he is dropping his voice or because the audience is deaf. Note 
that it is not the critic’s business to be a megaphone. ‘Sa fonction est 
de dire la vérité, mais non pas de la faire croire,” as Rousseau said. It is 
the propagandist, not the critic, who hammers in his own or other people’s 
points. But the critic may well put forward a guess of his own, when the 
speaker has finished, to fill in a gap in a good speech which has been 
mumbled here and there. And he may well throw out a suggestion as to 
the choice of a building. In the Albert Hall a speaker must strain his 
voice and do outrage to the senses of the people in the front rows—unless 
he is to be inaudible in the gallery. It is part of the critic’s function 
to point out this fact to anyone whose voice has qualities worth saving. 
To point out the fact and, perhaps, to help him find a building that 
will give the right range for his voice: the Queen’s Hall, it may be, or 
the Poetry Bookshop—or a powder closet. Sometimes it may be the 
critic’s business to invite a few friends to his own study and beckon the 
speaker to talk to them there. 

In such terms as these might Katherine Mansfield have extended her 
- metaphor to include not only style but the criticism of style. Instead she 
made another suggestion. “How,” she asked, “is one to test the range 
of one’s voice?” and her answer was that one should find a very simple 
friend and experiment upon him. Yes, Katherine Mansfield’s friend is, 
perhaps, what has been called the touchstone. But there is a problem 
here. “How simple is the friend to be?’ And the best answer seems; 
“He should be just as simple as the artist himself, but no simpler.”’ 
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Indeed, the ideal critic of an artist’s work is the artist himself stripped 
imaginatively of all prior knowledge of what he is trying to express. The 
artist’s style must be grounded in utter honesty. He must speak to an 
audience no more acute and no less acute than himself. His test must 
be: “If I had been in the audience should I have needed that gesture, 
that inflection, that emphasis?’’ If not, it must go. “Should I have 
followed that ellipsis, have supplied the implications of that phrase?” 
If not, something is lacking and must be added. It is a question of how 
many dots would the artist himself have needed to find the continuity of 
the series and make the curve. The difficulty is, of course, for the artist 
to strip himself in imagination of that which is there in fact. His know- 
ledge zs there; it is hard for him to get away from it. Hence the value to 
the artist of someone else who does not know, but who is willing to try 
to find out. 

The nearer the critic approximates in intelligence and in sensibility 
to the artist the more use he will be to him. In intelligence and in sen- 
sibility, yes; but not in experience. If the artist and the critic share a 
great deal of their past histories it may well happen that something may 
be intelligible or significant to the critic in virtue of mere personal 
accidents. If they have much in common in their lives, it may be specially 
difficult for the critic to distinguish between genuine art and mere 
aesthetic reproduction; and a great many more so-called works of art are, 
asa matter of fact, aesthetic reproductions than is often realized. They aim 

-at producing in the spectator, not an artistic reaction to a work of art, 
but an echo of an aesthetic experience. They take him back to a familiar 
haven. Mr Hilaire Belloc has composed a little poem to serve as an illus- 
tration of this point, putting in ‘Tumty’ so as not to offend any school 
or river; fill it in as you will. 

Ah, years ago, but I once was there 
And I wish I was there again, 

By Tumty River, and Tumty Weir, 
Along with the Tumty men. 

The point may perhaps be made clearer in this way. Consider the 
following detached phrases and give yourselves up to the imagery they 
suggest. . 

Sun-warmed strawberries, sheltered by dewy leaves. 

The burr of a cider-press in a Brittany farm-yard. 

The rhythmic creak of rooks’ wings above a ploughed field at dusk. 
Buds on a lime tree seen against sooty roofs in early May. 

The thin thread of a new-born lamb’s complaint. 

The swish of milk in the pail and the smell of a well-kept byre. 
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Now, there is no art in these phrases. They stir you, if they stir you 
at all, to the renewal of past aesthetic activity, or perhaps to an emotional 
activity that is not aesthetic. But it is pitifully easy to string such phrases . 
together in a well-marked rhythm (“the kind of lilt which you get from 
an engine wheel with a flat in it bumping down an incline” —to quote 
Mr Belloc again) and to delude yourself and others into thinking that you 
are an artist. > 

Near Folly Farm in April, 
Catkins, red-tipped are found. 
And while the thrushes gay trill, 
Pale cowslips star the ground; 
And the wild strawberry bud, 


(And God’s own mud) 
On God’s own earth abound. 


Near Folly Farm the Cotswold Hills 
Climb up to greet God’s heaven. 
Ah, their clay it is streaked with a hundred rills, 
And the stars on their summit are seven! 
And the ruts in the lane 
Lie deep-scarred as with pain 
By the carts that the farm-lads have driven. 


In Folly Farm we Georgians stay, 
Beneath the wind-swept trees. 
A score of us have found the way 
To fill our rhymes with breeze; 
For God’s thinnest stuff, 
If it’s fresh-air enough, 
Gets the public we’re out to please. 

To have stayed at Folly Farm together is not the best bond for artist 
and critic. Indeed, the most trustworthy critic will probably be a stranger. 
He must be a kinsman, if you will, but a kinsman from a far country, 
who sees our familiar streets with new eyes, and listens to the familiar 
rumble of our traffic with new and wondering ears. And yet a kinsman— 
who finds himself at home in a fair city. It is a case of Plato’s philosopher, 
perhaps; of the philosopher, or the just man, who recognizes goodness at 
sight, and feels at home with it. The good critic recognizes good art, 
knows it, feels at home with it. The city of art is a free city needing no 
shibboleths to gain admittance. He that hath feet to bear him thither, 
let him come. And the rare and perfect critic speeds straight to the inner- 
most temple. And there the artist waits for him in silence, knowing that 
if his kinsman finds his way without a stumble, or a detour, the city is 
well founded and well planned. His coming brings to both a Felicity 
comparable only to that of those who dwell in, or find their way to, that 
city of which Plato spoke, whose pattern is laid up in heaven for him who 
wishes to behold it. 
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It is a good thing to be happy alone; it is better to be happy in company.... 
Nothing can be our happiness but that alone which we rightly apprehend....We are 
more happy in communication than in enjoyment, but only that communication is 
enjoyment: as indeed what we give we best receive. For the joy of communicating 
and the joy of receiving maketh perfect happiness. 

So says Traherne, and with his words we may conclude, for what is 
the exercise of the critic but to receive and to communicate that which 


the artist has himself communicated and received 2 


(Manuscript received 15 March, 1928.) 
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Brain Mechanisms and Intelligence: A Quantitative Study of Injuries to the 
Brain. By K. S. Lasutny. Foreword by H. M. Apter. 1929. Pp. 
xiv + 186. 11 Plates. University of Chicago Press. $ 3.00. 


This book is a summary of Prof. Lashley’s recent work on the effects of injuries 
to the brain in the rat, and a discussion of the bearing of the results on theories of 
cerebral function, intelligence, and learning. The main experimental results described 
in the book are as follows: 

Destruction of any part of the cerebrum leads to a reduction of the rate at which 
a rat learns a given maze, and the amount of the reduction is roughly proportional 
to the amount of tissue destroyed and independent of the locus of the injury. The 
performance of maze habits formed before the lesion is produced, and the retention 
of maze habits formed afterwards, are affected in a similar way. An injury of a given 
extent produces a relatively larger effect on complicated maze habits than on simple 
ones. There is no detectable qualitative difference in the maze behaviour of rats with 
injuries to different parts of the cortex; but in all cases the operated animals show a 
“general inadequacy in adaptive behaviour” comparable with general dementia in 
man. 

The results obtained from experiments on brightness discrimination and on the’ 
solution of a ‘double-platform’ problem box were somewhat different. In these cases 
it is found that the removal of any quantity of the cerebrum up to about 50 per cent. 
of the whole has little or no effect on the ability to acquire the habit. But if the habit 
is formed in an intact animal, removal of the occipital lobes destroys the brightness 
discrimination habit, and removal of the frontal lobes destroys the problem box 
habit. In either case the habit can then be re-learnt at a rate about equal to that of 
the original learning, and it does not then become localized in any particular cortical 
area. Lashley considers that the difference between these results and those for maze 
learning is probably due to the greater complexity of the maze habits. 

In other experiments it was found that cutting various association tracts in the 
cortex had little or no observable effect on behaviour. 

The difficulty of reconciling these results with current theories of cerebral localiza- 
tion and habit formation is obvious. Lashley argues that his results are quite incon- 
sistent with any of the theories which attempt to explain learning in terms of altera- 
tions in synaptic resistance. His own tentative theory of cortical functioning is in 
terms of physiological gradients rather than nerve impulses. There is a good deal of 
evidence that in higher animals the localization of function in the cortex is much 
better defined than in the rat; but, in a critical review of some of this evidence, 
Lashley argues that even in the highest animals localization is not nearly so strict 
as is usually supposed. 

Lashley’s results seem likely to be of revolutionary importance, and all those 
apes cerebral physiology will welcome this concise account of a large section 
of his work. 


Biological Principles. By J. H. Woopaer. London: Kegan Paul (International 
Library of Psychology, Philosophy & Scientific Method). 1929. Pp. 
xli + 498. 21s. net. 


This is a deeply interesting book though it is somewhat unnecessarily long. After 
a general introduction which deals with the historical growth of biological thought 
and methods, the author discusses at length the data of natural science and the 
principles of systematization of scientific knowledge. Naturally this section is largely 
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philosophical in bent. Phenomenalism and its alternatives are considered in the light 
of recent controversies, the categories of substance and causation are passed in critical 
review, and an attempt is made to say what are the postulates and demands of 
natural science and what is contributed by subjective factors. Problems of biological 
knowledge are next considered. Here the relation of vitalism and mechanism plays 
a large part, and other antitheses dealt with are those of structure and function, 
organism and environment, preformation and epigenesis in individual and racial 
development, teleology and causation, and mind and body. On the whole the main 
conclusion is that the sound development of biological science depends less upon 
getting biologists who can apply exact experimental method than upon producing 
biologists who can think. 


Physiology of the Central Nervous System and Special Senses. By N. J. VaztFDAR. 
Calcutta: Thacker, Spink and Co. 1929. Fifth edition. Pp. vii + 301. 


This book is a carefully arranged epitome of the main facts of the physiology of 
the central nervous system and special senses. The fact that it has reached its fifth 
edition shows that it serves a useful purpose in giving so much information in such a 
small compass. There are thirty diagrams, but this is hardly an adequate number, 
and some of them are not very clear. There are a large number of misprints; and, 
especially in the chapters on the special senses, a number of inaccurate and obscure 
statements. For instance, it is stated on p. 294 that “the velocity being proportional 
to the intensity of the sound, loud sounds travel more rapidly than feeble ones”; 
and on p. 276 the Purkinje phenomenon is described as follows, “The effects of change 
in intensity of light on the colours is rendered obvious by the fact that when the 
‘intensity of light is diminished, the brightness of the spectrum is shifted from the 
yellow to the green, and a coloured object appears colourless,’ no further explana- 
tion being given. Faults such as these could easily be corrected if the text were revised 
in a new edition; and if this were done, and more diagrams were added, the usefulness 
of the book would be very much increased. 


An Introduction to the Study of the Nervous System. By KE. E. Hewer and 
G. M. Sanpzs. Foreword by Prof. Winifred Cullis. London: William 
Heinemann. 1929. Pp. xi + 104. 21s. net. 


The title of this book is misleading, since the authors have not attempted to write 
a general account of the anatomy or physiology of the nervous system. As is explained 
in the Preface, “‘The book...is intended to stress particularly the points which we, 
as teachers, find are not sufficiently clearly expressed elsewhere.”’ “‘Minute structure 
and function have been considered together, but no description of gross structure 
has been given, as this can be found so admirably expressed in many modern text- 
books.” : 

The tracts in the spinal cord, the deep connections of the cranial nerves, and the 
connections of the lower brain centres are described at some length, and illustrated 
by very clear diagrams. Nerve cells and fibres, the cerebro-spinal fluid, the autonomic 
nervous system, reflex action, co-ordination of movement, and localization of function 
in the cerebral cortex are treated more briefly; but in all cases a great deal of informa- 
tion is given in a condensed form, and the diagrams are always admirable. 

Psychologists interested in the localization of function in the nervous system, as 
well as medical students, will find this a very valuable supplement to other works of 
reference. 
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Contributions to Psychiatry, Neurology and Sociology. Dedicated to the late 
Sir Freperick Morr. Edited by J. R. Lorp. London: H. K. Lewis. 
1929. Pp. xii + 401. 21s. net. 


It is impossible, within the limits of book notices published in this Journal, to do 
more than call the attention of all of its readers who are interested in psychiatrical 
problems to the publication of this magnificent work. The book, which is the work of 
colleagues of the late Sir Frederick Mott, is published by the Mott Memorial Committee 
for whom Dr Lord has acted as a most efficient editor. It is right and natural that 
most of the studies should be concerned with neurological and anatomical questions. 
But all of these are in first-rate hands, and there are in addition many striking 
theoretical and clinical studies of functional, mental and nervous disorders. The book 
deserves and will no doubt receive a ready welcome from a varied scientific public. 
No better memorial of a life devoted to scientific investigation in psychopathology 
and allied fields could have been devised. 


An Historical Introduction to Modern Psychology. By GARDNER Murpuy, Ph.D. 
London: Kegan Paul. 1929. Pp. xvii + 470. 21s. net. 


A more satisfactory addition to the International Library of Psychology, Philo- 
sophy and Scientific Method than a history of the development of experimental 
psychology could not be imagined. There will be many students of psychology who 
will be extremely glad to have this volume at their disposal. Dr Murphy has successfully 
selected most of the contributions which ought to figure in his study, though possibly 
he has laid more stress than is justified on the works of American authors such as 
Woodworth, to the neglect of Englishmen like Rivers and Myers. Apart from this 
there are few serious criticisms: Dr Murphy writes a more pleasant style, and is clear 
and intelligible under the worst of circumstances. 

The book falls naturally into three parts; the history of the pre-experimental 
period, that of the early stages of laboratory psychology, and the final account of 
modern views and problems. In the first part attention is drawn to the separation 
by the growth of learning, of those aspects of mental'science which are susceptible 
of experimental treatment, away from original philosophical and logical fields. This 
development was mainly due to the English critical philosophy and its ‘subsequent 
culmination in the associationism of the nineteenth century. When this associationism 
waned after reaching its climax new impulses were received from the work of bio- 
logists, and from physiologists in particular. Modern psychology is almost founded 
upon a combination of the analytic and introspective method, with the objective 
attitude of the experimentalists. McDougall has emphasized this fact already. 
Perhaps in this volume Dr Murphy is inclined to over-emphasize the importance of 
the external or physiological approach. As he is writing a history of the development 
of experimental psychology this is necessary; but as he calls it a history of modern 
psychology, his attitude is misleading. Behaviourism has shown by its failure that 
psychology will not advance by the rigid exclusion of the one aspect; both are 
necessary and essentially complementary to each other. Dr Murphy hardly seems 
fully to understand the point of view of observational psychology that this is not 
the same as, or even an unscientific version of, the truly experimental method: there 
are some aspects of the subject that will never lend themselves to laboratory treat- 
ment. The all round psychologist will always have to be a field naturalist in some 
degree. The psychological field naturalist ought to be able to claim a distinguished 
place among scientific workers. Dr Kluger’s account of the modern movements in 
Germany, an appendix to the history, is disappointing. 


Publications Recently Received 389 


The Psychological Register. Edited by Cant Murcutson and others. Worcester, 
Massachusetts: Clark University Press (London: Humphrey Milford). 
1929. Pp. ix + 580. 27s. net. 


This is a Who’s Who for psychologists of the world. It gives date of birth, past 
and present official position, honours and publications of accredited psychological 
experts. All things considered it is a remarkably complete work of reference. Many 
of the lists of publications are nothing short of stupendous. There are doubtless some 
omissions and some inaccuracies, but Prof. Murchison has carried out a most difficult 
task with conspicuous success, and has produced a work that every psychological 
department must regard as a necessary possession. The editor promises to keep the 
work up to date by frequent revision. 


Manual of Psychology. By G. F. Stout, M.A., LL.D. Univ. Tutorial Press. 
Fourth edition. Pp. xix + 680, 12s. 6d. net. 


This fourth edition of Prof. Stout’s Manual, revised by the author and Mr C. A. 
Mace, contains some changes. The most important of these are the following: (1) Prof. 
Stout’s general theory of the relation of thought to sentience with its application 
to the problems of perception has been re-stated and amplified. This has involved a 
radical revision of parts of Book m1, Part 1, dealing with the growth of our perception 
of the external world. (2) A number of amplifications have been introduced into 
those parts of Prof. Stout’s psychological theory which have a bearing on the problems 
of the ‘Philosophy of Mind.’ These put more clearly his rejection of the views of the 
Atomistic school, and demonstrate certain similarities which exist between his views 
and those of the Gestalt school. 


The Mechanies of the Lafe of the Soul. An Introduction to Physiological Psycho- 
logy. By N. A. Kapanow. Moscow. 1928. Pp. 1-160. 


This is a popular book, treating psychology mainly from the point of view of 
conditioned reflexes. In the first part of the book the connection between nerve 
physiology, brain anatomy and the simpler mental activities is quite ably worked 
out, but the greater part of the book is taken up by a discussion of emotions, thought, 
will, etc., purely from the point of view of conditioned reflexes and association and 
in a completely dogmatic manner. The impression of dogmatism is increased by the 
fact that throughout.the book not a single author is named, nor is any evidence given. 
The problem of consciousness is not touched. 


Creative Imagination. By Junz E. Downny. London: Kegan Paul. 1929. 
Pp. viii + 228. 10s. 6d. 


Prof. Downey takes the problems of the descriptive psychology of literature, and 
treats them in a popular manner which is easily understandable. It is a disappoint- 
ment only to the psychologist that she does not attempt a theoretical account of 
the part played by the functions that she analyses. She does this neither for the 
creative nor for the interpretative imagination, with which she is more concerned 
in fact. The book is merely an account of the general character of the interpretative 
imagination as it appears among differently constituted persons in the sphere of 
literary appreciation; it is not really a discussion of the creative aspects of imagination 
at all. It is a good account for the general reader, but much less so the specialist. 
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The Future of an Illusion. By Stemunp Frevp. The Hogarth Press. 1928. 
Pp. 98. 6s. ; 


This is the fifteenth volume of the International Psycho-Analytic Library, edited 
by Ernest Jones. In it Freud reviews briefly what he considers to be the psychology 
of the evolution of religion, taking each aspect in a fresh chapter. It is his opinion 
that religion, which is an illusion, can never provide the satisfactions fully that are 
expected of it; and that, science is bound to be substituted for it in the future, if 
reason is to gain control over instinct. Culture and civilization place inhibitions of a 
serious character on the natural tendencies of man (towards incest and to murder), 
and so bring deprivation to their members. Religion excuses culture for its misdeeds 
in these directions, provides a series of substitute satisfactions, and gives such a 
soothing account of the meaning of existence that all our natural terrors are relieved 
and our problems solved for us. We believe religious doctrines simply because our — 
forefathers have done so for centuries, and because of our tendency to adhere to that 
which is pleasing and to behave ‘as if’ it is true. But the development of mankind 
is such that reason inevitably will come to govern instinct: that it does not fully 
now does not show that it will not some day: and then the illusion of religion will 
be superseded by a science which is true. Freud is the bringer of this new light, and 
Psycho-Analysis his torch. 


Die Methoden der pidagogischen Psychologie. Von W. J. Rurrmann. Halle 
a. 8.: Carl Marhold. 1930. xii + 4878. 19.75 R.M. 


This first volume of a new general treatise on educational psychology covers a 
vast field with very considerable success. Prof. Ruttmann has really attempted a 
comprehensive survey of the whole of psychology, so far as current methods are 
concerned, in its bearing upon educational problems. The material is very clearly 
arranged. A brief introduction leads to a statement, with some illustration of dis- 
cussion of the main division of psychology: (a) general, (b) individual, (c) genetic, 
(d) social, and (e) border line topics, with particular reference to the physiology of 
the central nervous system. Next, different methods are discussed and illustrated 
in some detail. Special sections deal with: experimental method; the method of 
‘exploration,’ which includes the application of tests; the introspective method, the 
statistical method, and the ‘personal’ method, which includes a study of character, - 
temperament, ‘types’ and the like. It is inevitable that a number of the topics con- 
sidered should be dealt with in a somewhat scrappy manner, but a prodigious amount 
of information is imparted. The book is enlivened by 158 illustrations, and every 
section has a long list of references, some of which are annotated. 


Research in the Social Sciences. Edited by Witson Ger. New York: The 
MacMillan Company. 1929. Pp. x + 305. 8s. 6d. net. 


This book contains nine lectures developed before the Institute for Research in 
the Social Sciences at the University of Virginia, early in the autumn of 1926. The 
subjects and lecturers were as follows: Sociology, by R. E. Park; Economics, b 
A. A. Young; Anthropology, by Clark Wissler; Statistics, by R. E. Chaddock; 
Psychology, by R. 8. Woodworth; Jurisprudence, by Roscoe Pound; History, by 
A. M. Schlesinger; Philosophy, by John Dewey; Political Science, by C. A. Beard. 


As a contribution to a definition of varying objectives and methods the volume is one 
of considerable interest. 
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The Growth of Reason: A Study of the Réle of Verbal Activity in the Growth of 
the Structure of the Human Mind. By Franx Lorimer. London: Kegan 
Paul (International Library of Psychology, Philosophy and Scientific 
Method). 1929. Pp. xii + 230. 18s. 6d. net. 


The main value and interest of this book are that scattered throughout its pages 
are numerous first-hand records of the verbal activity of young children. The author 
tries to show how verbal activities are conditioned, developed and combined in the 
growth of reasoning. The last two chapters, dealing with Philosophical Theory and 
Logic in Society, are too general and vague to be of very much service. There is a 
good selected bibliography. The author has much to say also about symbols and 
their social significance, but here his work suffers from a lack of concrete illustration, 
and a great opportunity has, from a psychological point of view, been lost. 


The Measurement of Nervous Habits in Normal Children. By W1tuarp C, OLson. 
University of Minnesota Press: Institute of Child Welfare, Monograph 
Series, No. m1.’ 1929. Pp. xii + 97. $2.00. 


The author discusses the criteria of nervous habits in children: presents a classifica- 
tion of such habits; develops observational methods for their study; considers the 
expression of the measurements so obtained and their reliability; investigates the © 
incidence and distribution of the habits and their genesis; and finally, critically 
studies various test techniques that have been used for their discovery. The whole 
monograph is clear and definite, and is a most interesting piece of pioneer work. 


Personality Adjustments of School Children. By Canoutne B. Zacury. London: 
Charles Scribner’s Sons. 1929. Pp. xiii + 306. 7s. 6d. net. 


The book is intended to be definitely practical. Its method is to take a particular 
type of difficult child, give a detailed case history and discuss the special difficulties 
involved in the light of the special case chosen. In this way the following types are 
dealt with: the troublesome child; the over-conscientious child; the “child with a 
polyglandular difficulty”; the over-dependent child; and the over-anxious child. Two 
additional chapters deal with elements of personality and their development, and 
personal adjustment and the school. The large number of modern books of this general 
type will perhaps soon present somebody with an excellent opportunity of studying 
the over-anxious teacher. 


General Psychology for College Students. By C. N. Rexroap. New York: The 
MacMillan Company. 1929. Pp. xv + 392. 8s. 6d. net. 


Here is a general text-book which is about as consistently behaviouristic as it is 
_ possible to be. The position is clear enough. Whether people are conscious or not 
makes no difference to anything. Consequently speaking in terms of mental processes 
has no place in an explanatory science. Naturally enough the author cannot escape 
the use of terms like ‘attention,’ ‘choice,” ‘bragging,’ ‘worry,’ and so on, which 
usually are held to indicate either conscious factors or processes of consciousness. 
But he is ready to try to define them all in terms of obvious bodily reaction. He gives 
a tremendous lot of questions and exercises at the end of the different chapters, and 
many of these are well selected. 

The book is well and clearly written. That to anybody who does not adopt its 
point of view the terminology should seem often exceedingly roundabout and cum- 
brous cannot be avoided. It is as good an attempt as has yet been made to cover 
nearly the whole field of normal psychology by an exclusively behaviouristic method. 
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An Approach to Composition through Psychology. By Payiiis RopBrns. 
Harvard Studies in Education, vol. 12. Harvard University Press (London: 
Humphrey Milford). 1929. Pp. xvii + 271. 13s. 6d. net. 


An introduction divides “the workings of the human mind” into observation, 
imagination, reflection. Schemes indicating what each of these can do are given. 
A writer, it is held, must know not only how his own mind works, but how the minds 
of other people work also. So information is given as to how we become acquainted 
with other people. The predominant part played by words in all this is described. 
Then the volume gives masses of passages of prose and poetry, and a lot of pictures 
trying to urge the student to put into psychological terms how they impress and 
what they repress. Whether anybody will learn to write better for the study of this 
book it is hard to say. The treatment is rather jerky and disconnected. But the 
author has lots of ideas, any amount of enthusiasm, and is very much alive. There is 
a formidable bibliography. 


* 


The Psychology of the Infant. By Stscrriep Bernreip. London: Kegan Paul 
(Library of Educational Psychology). 1929. Pp. xi + 309. 15s. net. 


This volume, well translated by Rosetta Hurwitz, is a comprehensive monograph 
upon the development of the life of the infant and the very young child. Dr Bernfeld 
shows a wide and accurate knowledge of previous studies, many of which are difficult 
to obtain, and has also many first-hand observations to record. The result is a book 
of great value, which should take a good place amongst the best studies of infancy. 
There is unfortunately one drawback, and that is a tendency to mix speculation 
with evidence. Read with care the work will add to knowledge and stimulate thought. 


Havelock Ellis: Philosopher of Love. By Houston Perrerson. Illustrated. 
George Allen and Unwin, Ltd. 1929. Pp. ix + 432. 18s. net. 


This is a fascinating book: Havelock Ellis is a great subject, and Houston Peterson 
a talented biographer; like a good accompanist, he knows how to efface himself. 
It has few faults, and these are slight. If it is a little sentimental, that does not matter 
seriously; and if the list of Ellis’ published works is somewhat in bad taste, yet it 
might be extremely useful, and certainly is most interesting and calls up immediate 
admiration. 

It would be hard to find a man among scientific workers of whom a biography 
could be made more interesting. Ellis is a philosopher without being a controversialist ; 
a psychologist who never puts forward hollow speculations or wastes energy in idle 
polemics against opponents. He is a great scientist, an ideal to all followers of that 
calling, for he has spent his life in a patient and painstaking investigation of his 
problems, leaving no stone unturned that might lead to the discovery of a new aspect. 

In belonging to the philosophers who are silent rather than with those who talk 
he is unusual, even for a scientist; his philosophy is an amazing achievement in the 
very best tradition of humanism—there is little talk and much fulfilment. Having 
eliminated antiquated moral notions from his outlook in early years he has systema- 
tically worked for the substitution of these in others by insight and enlightenment: 
thus his conception of the scientific outlook is not one of narrow prejudice, nor of 
mere rebellion from traditional forces, but of the widest sympathy with human beings 
and the deepest understanding. 

Thus it does not seem surprising to find in Ellis a large expression of the artist, 
though few people know both sides of his activity. He was responsible for the origin 
of the Mermaid Series, and thus helped to make Elizabethan literature accessible 
to the general public. He also edited the Contemporary Science Series, and contributed 
a volume. But he is a poet, and there are many literary works and critical essays 
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‘from his pen, especially concerning the Spanish painters and dances, and the novelists 
of France. 

Ellis dedicated his life to the study of the problems of sex-psychology: in his 
attitude to these he contrasts strongly with his contemporary, Freud. He is no 
iconoclast who sees in human traditions nothing but offences against nature, and 
wishes to dissolve all culture upon which man has set value if he can so much as say 
it is illusion. Freud is unhappy unless he is engaged in intellectual warfare: Ellis 
refuses controversy. Unlike Freud, he wishes patiently to search out all that is bad— 
that is inhuman and anti-human—in civilized life, and to replace it by what is better. 
Never will his method degenerate into attack and destruction; it will always be a 
sympathetic synthesis. 

It is in the biography the man that interests: what he valued and set his heart on; 
his outlook, balance and fitness of judgment; his simplicity and power of undeviating 
persistence. 


Madness in Shakespearian Tragedy. By H. Somervittr. London: The 
Richards Press, Ltd. 1929. Pp. 207. 6s. net. 


It is difficult to place this volume correctly. If it is to be regarded as an illustrative 
study of the characteristics of certain mental abnormalities it is interesting and 
accurate work. If it is to be supposed that the study throws very much light upon 
the tragedies dealt with there is room for plenty of doubt. Is Shakespeare supposed 
to be making a definite contribution to the investigation of several types of insanity 
which have since his time received classificatory names? That seems unlikely. Still, 
Mr Somerville’s book is undoubtedly very well written, and it may help the student 
to remember more accurately the features of the forms of insanity dealt with. 
Mr Wyndham Lewis provides an acute and amusing preface. 


Human Nature and its Remaking. By W. E. Hocxine. New Haven: Yale 
University Press (London: Humphrey Milford). 1929. Pp. xxvi + 496. 
$ 4.00. 


The second edition of this book gives Prof. Hocking an opportunity “to take 
account of recent discussions of the place of instinct in human nature, of certain 
theoretical aspects of the Freudian views, and of Prof. Dewey’s notable book on 
Human Nature and Conduct.’ As is well known, the work is a serious and important 
study of human equipment and what can be made of it. 


Some Prominent Characteristics of Human Nature and a New Conception of God. 
By Apane. London: C. W. Daniel Co. 1929. Pp. 166. 6s. net. 


The prominent characteristics in question consist of numerous emotions, emotional 
tendencies and sentiments, of which the author constructs a very long list. These 
are descriptively studied throughout more than two-thirds of the book, with a very 
long disquisition indeed on Love. The description is not very original and not in the 
least exciting, but no doubt much of it is true. The part which presents “a new 
conception of God” seems rather muddled, and in every case it has little to do with 


psychology. 
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A Preface to Morals. By Waurer Lippmann. London: George Allen and 
Unwin, Ltd. 1929. Pp. vii + 348. 


This popularly written book appears to have had a great success in America. In 
the first 139 pages Mr Lippmann argues that belief in a supernatural order behind 
the world has been undermined. In the next 67 pages he appears to argue that the 
“humanistic view,” which “rests on human psychology,” is destined to restore all 
the value of what has been lost, by establishing “high religion.” It is not altogether 
clear what “high religion” is, but at least it is an aristocracy of spirit and “‘the art 
and theory of the internal life of man.” In the last 117 pages Mr Lippmann works 
out the meaning of “high religion” in regard to a number of current social problems. 
Here he says a lot of sensible things, both clearly and well. 


The Idea of Value. By Joun Latrp. Cambridge University Press. 1929. 
Pp. xx + 384. 18s. net. 


Although this book is primarily philosophic in its mode of approach and presenta- 
tion, it contains a great deal to interest the theoretically minded psychologist. 
Prof. Laird is sympathetic to some of the contemporary movements in psychology, 
and particularly to those which make use of the notions of pattern, gestalt, or schemata. 
He clearly points out the limitations of these notions, however, in regard to his main 
problems. The writing is uniformly interesting and lively. 


A Manual of Ethics. By J. 8. Macxenzig. London: W. B. Curve: University 
Tutorial Press, Ltd. 1929. Sixth edition. Pp. xii + 426. 9s. 6d. 


The sixth edition of this well-known text-book has been fully revised. In par- 
ticular Dr Mackenzie deals with criticisms by Dr G. E. Moore and the late Dean 
Rashdall of his earlier editions. Thus fortified, the book will no doubt continue for a 
long time to run its well-deserved successful cruise. 


The Life and Work of Mrs Piper. By Aura L. Prerr. London: Kegan Paul. 
1929. Pp. xi+ 204. 7s. 6d. net. 


This book gives an attractive and straightforward account of the life and achieve- 
ments of Mrs Piper. It is not critical, but it will be welcomed as an authoritative 
record. The volume contains several pleasant anecdotes of the various illustrious 
persons with whom Mrs Piper has at various times been connected. 


PROCEEDINGS 


November 16, 1929. 
December 14, 1929. 


October 23, 1929. 
November 27, 1929. 
December 18, 1929. 


October 7, 1929. 
November 4, 1929. 


December 2, 1929. 
October 12, 1929. 


November 15, 1929. 


December 17, 1929. 


November 22, 1929. 


OF THE BRITISH PSYCHOLOGICAL SOCIETY 


GENERAL MEETINGS. 


“Mental Energy.” By Mr C. Fox, M.A. 


“The Trust of Love.” By Dr A. F. SHanp. 
‘Phenomenal Thing-Moments.” By Dr Karpos. 


SECTIONAL MEETINGS. 


MEDIoAL. 
“Psychology and Medicine.” By Dr Henry YELLOWLEES. 
“Life and Death Instincts.” By Dr C. P. BLackEr. 


“Some Difficulties in Analytical Theory and Practice.” By 
Dr T. A. Ross. 


Epvcation. 
“The Incidence of Mental Defect in the School Population.” 
By E. O. Lrwis, Esq., D.Sc., L.R.C.P. 
“Creative Work and its Effect on Appreciation.” An Experi- 
ment in the Teaching of Poetry. By Miss K. Leopoxp, B.A. 


“Child Guidance Clinics.” By Miss Lucy Finpus, Ph.D. 


INDUSTRIAL. 


“Some Inner Conflicts in Industry,’ By Mary Barnetr 
Ginson, M.A. 


“Some effects of Low-Frequency Vibration.” By Mr R. J. 
BartTLett, M.Sc. 

“Factors in Unproductive Time.” By Mr 8. Wyarr, M.Sc. 

“Some Problems of Vocational Guidance.” By Mr Aneus 
Macras, M.B. 

A Symposium on “Noise” was arranged, to which the following 
individuals contributed: Miss I. Lorratn-Smirx, M.A.; Miss 
Karrertne Poiiocr, B.A.; Dr H. M. Vernon, M.D.; Major 
W. S. Tucksr, O.B.E., D.Sc.; Dr Mimuais Currin, M.D., 
F.R.C.S, 


ABSTHETICS. 
*“*Spengler’s Aesthetic.” By Mr J. M. ToorsBury, M.A. 
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BRITISH PSYCHOLOGICAL SOCIETY. (SCOTTISH BRANCH.) 


November 2, 1929. 


December 7, 1929. 


January 25, 1930. 


March 1, 1930. 


Sgesston 1929-1930. 


““What is the Super-ego?” By Dr W. R. D. FatrBAIRn. 
“Experimental Aesthetics in relation to the Pictorial Artist.” 
By Mr T. Exper Dicxson. 3 


“Totem and Tabu in Scottish Superstitions.” By Dr E. H. 
CONNELL. 

“Some Experiments on Perception.” By Dr R. H. THOULEss. 

“The British Association in South Africa.” By DrS. Dawson. 

“Tmpressions of American Psychology 1929.” By Dr J. 
DREVER. 

“Tmpressions of the Psycho-Analytic Congress at Oxford.” By 
Dr W. R. D. Fatrparrn. 

“What are the Primary Colours?” By Dr J. DREVER. 

“The Employment of Motion-Study in an Investigation of 
Skill”’ By Miss A. SHaw. 

“The Measurement of Social Adaptability.’ By Mr D. 
KENNEDY-FRASER. 

“The Present Position of Psychotherapy.” By Dr H. 
YELLOWLEES. 


COMMITTEE FOR RESEARCH IN EDUCATION. 


With a view to facilitating the general co-ordination of research in 
education, the Committee has made its annual enquiry as to researches 


in progress, or planned, at the various Psychological Laboratories and 
Training Departments. 


The following is a summary of the replies received: 


RESEARCHES IN PROGRESS OR PLANNED, DECEMBER 1929. 


ABERYSTWYTH. University Cotiecs (DEpr. or Epucatton). 


Enquiries into conditions of Specialization in Teaching and Subject Requirements 
in Secondary and Central Schools. 

Investigations into effect of previous Teaching Experience, Intelligence, Academic 
Capacity and other Factors on success in Teaching. 

Enquiries into the Psychological and Pedagogical Aspects of the Problem of Bi 
lingualism in Wales and other Bilingual Countries. 


BANGOR. Untversiry CoLLtecse. N. WALES. 
“Intelligence” and Ability in Teaching. 


CARDIFF. University CoLtLecre. WALES AND MONMOUTHSHIRE. 


An Investigation of the Characteristics of Adolescence. 
The Use of Non-Linguistic Intelligence Tests. 
Experiments on Reading in relation to Literary Appreciation. 


BIRMINGHAM UNIVERSITY (Epvucation Dupvt.). 


A Statistical Enquiry as to the Correlation of School and University Successes. 

Tests of Higher Mental Processes. 

Studies in the Psychology of Harly Childhood. 

Reasons for the Choice of Occupations among Secondary School Pupils. 

An Experimental Enquiry into the suitability of the Otis group tests of Intelligence 
for use with Matriculated Students. 

~ A Study of various Members of the Group of Algae known as Heterokontae. 

The Development of Humour in Children. 

Preferences of Children and Adults in Poetry and Prose Literature. 

Errors in English Composition as revealed by Essays written by Higher School 
Certificate Candidates and University post-graduate Students. 

Formal Training: an historical and critical review with a re-examination in the light 

_ of Modern Psychology. ; 

The Motives of English State Education considered in relation to the problem of 

Educational Equality. 


398 Committee for Research in Education 


UNIVERSITY OF DURHAM. Armsrrone CoLtLeae. NEWCASTLE-UPON-TYNE. 


Investigation into the Merits of Different Systems of Examinations. — 
Investigation into the Value of School Record Cards. 


UNIVERSITY OF EDINBURGH. Gurorer Compe PsycHoLocicAL LABORATORY. 

The Motivation and Accessory Concomitants of Delinquency, with especial regard to 
Adolescents. 

The Speed Factor in Intelligence. 

Variations in Suggestibility with Age, Sex, and Grades of Intelligence. 

A Psychological Study of Art, with special reference to Pictorial Art. 

A Psychological Investigation of the Perception and Memory of Time Relations and 
the Development of Time Concepts in High School pupils. 


UNIVERSITY OF EDINBURGH (Durr. or EDUCATION). 


The Improvement of Methods and Materials in Native African Schools. 

The Relation between Intelligence and the Differential Birth Rate. 

Mathematical Enquiries into Problems of Sampling. 

The use of “‘ Path Coefficients” in investigating the Factors of (a) Ability in Algebra 
and (6) Ability in English. 

Factors in Teaching, Learning and Testing Spelling. 

The Sense of Causal Relationship in History. 

Proper Weighting of Marks in College Examinations. 

Follow up Enquiries of Children of Known Intelligence. 

A Silent Reading Test. 


UNIVERSITY COLLEGE OF THE.SOUTH WEST. Exersr. 


An Evaluation of the Qualities of a Good Teacher by a Survey of Professional 
Opinions. 
An Attempt to Measure Children’s Interests. 


UNIVERSITY OF LEEDS (Dept. or Epucation). 


An Enquiry into the value of Films in the Teaching of History. 

A Psychological Study of Physically Defective Children. 

A Study of Mental Inertia. 

An Experimental Study of School Children with regard to some Racial Mental Dif- 
ferences. 

An Experimental Enquiry into the Value of Silent Reading in Modern Language 
Teaching in Schools. 

The Vocational Guidance of Boys in a Central School. 


LONDON DAY TRAINING COLLEGE. 


Vocational Guidance in Secondary Schools. 

Methods of Teaching Dull and Backward Children. 
The Psychological Basis of Intonation. 

The Transfer of Training in Arithmetical Reasoning. 
Psychological Problems in the Teaching of Geoggaphy. 
The Psychological Approach to Religious Education. 
The Value of Broadcasting in Schools. 

The Psychology of Learning French. 

Education in Ceylon. 
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UNIVERSITY OF LONDON. Brprorp CoLinae. 
Children’s Thinking. 
Study of the part played by.Imagery in Learning (continuation). 


UNIVERSITY OF LONDON. Ktna’s Cotter. 


The Psychology of Evidence (among young delinquents). 

The Influence of Conative Control (continuation). 

Memory (Retentivity) (continuation). 

Investigation into the Possibility of Tests of Culture. 

The Nature of Errors in Tachistoscopic Perception. (Reading.) 
Character, Will and Emotional Characters in Children. 

On Conation and Volition. 

Aesthetic Appreciation of Literature. 

Influence of Conation on Mental and Manual Performances. 


UNIVERSITY OF LONDON. University CoLLEece. 


Factors and Tests of Mathematical Ability. 

Effects of Bi-lingual Education on Mental Development. 
Perceptual Tests of “‘g.”’ 

Verbal and Perceptual Tests of Ability. 

The Relation of Ability and Perseveration to Speed. 
Development of Concepts in Young Children. 

Speed for various kinds of Reaction. , 

Cyclothymic and Pyknic Types. 

Powers of Memory and their Inter-relations. 

The Perceptions of the Blind. 

Formal Training as instanced in Mathematics. 
Experiments on Different Ways of learning German. 
Factors and Tests of Musical Ability. 

The Nature of “‘Confusion.”’ 

Individual Differences and Tests of Memory. 

The Imagination of Young Children. 

Ability to estimate Character. 

The Mind of the 3-year old. 

Oscillation of Mental Output. 

Mathematical Basis of the Theory of “Two Factors.” 


~The Functions of Images. 


Research into Sources of Imagination. 
Survey of the Chief Features in Ability and Character, Normal and Abnormal. 


UNIVERSITY OF MANCHESTER. 


The Influence of the Distribution and the Length of Rest Periods upon Efficiency 
in Learning. 

Auditory Imagery, with special reference to the possibility of investigating Individual 
Differences in Auditory Hidetic Imagery. 
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NATIONAL INSTITUTE OF INDUSTRIAL PSYCHOLOGY. 


Study of the Problems of the Vocational Guidance of Elementary School Children. 

The follow-up work in connection with the Institute’s London experiment 
has been completed and the results are now being analysed. A report covering 
the whole enquiry is being prepared. 

Study of Vocational Guidance Problems. The use of Vocational Tests at different 
ages and in different environments. 

The Institute’s Fife experiment is being continued. It provides for a com- 
parison between the vocational problems of rural and urban children and for a 
systematic study of the child from the vocational point of view from the age — 
of eleven. A proportion of the children studied will eventually enter employ- 
ment after several years of post-primary education at secondary and other 

_ schools. 
Study of Assembling Tests of Mechanical Ability. 
A report on this subject will be published shortly. 
Study of Tests of Manual Dexterity. 
A report on this subject will be published shortly. 
Study of Objective Tests of Temperament. 
Study of Factors underlying Assembling Work. 
Study of the Causes of Intermittent Employment among Boys. 
The Physiology and Psychology of Colour Matching. 
Study of the Problems of Blind Workers. 

An investigation for the National Institute for the Blind. 

Investigation of Fluctuations in the Efficiency of Workers and their Determining 
Conditions. 
Study of Perseveration as a er Factor determining Temperament, affecting 


Output, Fatigue, etc., and causing Mental Strain in persons engaged in unsuitable 
vocations. 
READING UNIVERSITY. 


Children’s Judgments of Space Relations as a Factor in the Teaching of Geography. 


SHEFFIELD UNIVERSITY. 
The Study of Children’s Vocabularies. 
Boundary Conditions for Correlation Coefficients. 


An Investigation into the Relative Value of Methods of Teaching Science in Selected 
Central Schools. 


A Study of Mathematical Reasoning among Senior School pupils. 


UNIVERSITY OF ST ANDREWS (Epucatton Dezpv.). 
The Development and Cultivation of Literary Appreciation. 
Studies of Child Development. 
PsyCHOLOGICAL LABORATORY. 
An Investigation into “Factors of Control” in Controlled Association. 
Investigations Relating to the Influence of Nojge upon Mental and Physical Work. 


Continuation of Previous Investigation into the Conditions of “Natural” Rates of 
Work. 


The Influence of Special Incentives upon Curves of Learning. 
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Gorpon, Hueu. 

oe Maresret H., M.D., c/o Messrs McVitie and Price, Harlesden, 

WV = LOS 

Gorpon, R. G., M.D., M.R.C.P., 9, The Circus, Bath. 

Gosssz, Miss E. T., 17, Hanover Terrace, N.W. 1. 

Gouxston, Mrs B., B.A., 75, Cornwall Gardens, S.W. 7. 

Grant, Miss C. R., 14, Greenhill Terrace, Edinburgh. 

GREEN, G. H., Dept. of Education, University College of Wales, 
Aberystwyth. 


M.E.Ae. Gremn, Mrs J. A., St Mary’s College, 50, Lancaster Gate, W. 2. 
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GREENHILL, H., 68, Glencairn Drive, Glasgow, S. 1. 

Greta, J. Y. T., M.A., D.Litt., Armstrong College, Newcastle-on-Tyne. 

GrirritH, Percy, M.I.C.E., F.G.S., F.R.S.1., 39, Victoria Street, S.W. 1. 

Grirritus, Miss R., B.A., 12, Doughty Street, W.C. 1. 

GRINDLEY, G. C., University of Bristol, Department of Philosophy, Bristol. 

Hapriep, J. A., M.B., 9, Harley Street, W. 1. 

Haren, Norman, Ch.M., M.B., 127, Harley Street, W. 1. 

Hatrorp, Miss L., Warrington Training College, Vicarage Road, 8.W. 11. 

Hamitton, E. R., University College of North Wales, Bangor. 

Hamuyn, Mrs P., 38.4, Clanricarde Gardens, W. 2. , 

Hammonp, Dr J., M.B., Ch.B., 59, Queen Anne Street, Cavendish Square, W. 1. 

Hammonp, Miss Margortn, B.A., Education Department, Birmingham 
University. 

Hampton, F. A., M.B., Blue Spur, Chesham Bois, Bucks. 

HarpcastteE, D. N., M.R.C.S., L.R.C.P., Coneycote, Hillingdon, Uxbridge. 

Haropiz, J. L., M.A., B.Ed., 8, Laird Street, Coatbridge, Lanarkshire. 

Harpina, D. W., 1, Pendennis Road, Streatham, S.W. 16. 

HarGrReEAvEs, Rey. H. L., B.A., B:Mus., The Clergy House, 2, Spencer Hill, 
S.W. 19. 


.E.Ae. HarGReaves, Miss L. J.,M.Sc., Southiands College, Burlington Hotel, Dover. 


Harms, Dr Ernst, c/o Karl Wallach, Alsfeld, Hessen, Germany. 

Harpzr, R. S8., M.R.C.S. (Eng.), L.R.C.P.(Lond.), F.R.M.S., Med. Supt., Min. 
of Pens. Neur, Clinic, Brighton, 36, First Av., Hove, Sussex. 

Harris, U. A., M.A., c/o Miss Macdougall, 13, Bruntsfield Avenue, 
Edinburgh. 

Hart, BERNARD, M.D., 94, Harley Street, W. 1. 

Harvey, Prof. J. W., M.A., Mayfield, Low Fell, Gateshead-on-Tyne. 

Hawetns, Miss Francss E., M.A. 

Hawrtrey, Miss F,, Avery Hill Training College, Eltham, S.E, 9. 
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Havus, A. E., F.R.S.A., 52, Priory Gardens, Highgate, N. 6. 
Hayes, E. D., M.B., B.Ch., D.P.M., Berry Wood, Northampton. 
Hazeton, RIcHarD, 32, St John’s Villas, Highgate, N. 19. 


M.E.Ae. Hazuirt, Dr V., M.A., Bedford College, Regent’s Park, N.W. 1. 
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Heap, Sir Henry, M.D., F.R.S., Forston House, Nr Dorchester, Dorset. 

Hearn, Miss E. G., Grey Hall, Avery Hill College, Eltham, S.E. 9. 

Haat, A. E., M.A., 2, Devon Terrace, Swansea. ‘ 

Hemineway Reus, Mrs Mary I, M.R.CS., L.R.C.P., 16, Devonshire 
Place, W. 1. 

Henperson, R. C., Chairman, Royal Earlswood Institution, Nithsdale, 
Sutton, Surrey. ; 

Hursurn, Wm A. F., M.A., B.Ed., Director of Education, Education 
Offices, Wellington Square, Ayr. 

HerrorpD, Ernpe B. M., M.B., B.Sc., 19, Redlands Road, Reading. 

Hicuens, W. L., 3, Central Buildings, Westminster, S.W. 1. 

Hicks, Prof. G. D., M.A., Ph.D., 9, Cranmer Road, Cambridge. 

Hip, Sister Marte, Notre Dame, Dowanhill Training College, Glasgow. 

Hu, J. C., M.Sc., 56, Bushwood Road, Kew Gardens, Surrey. 

Hinauey, Rev. R. H., B.A., 42, Pyreland Road, Highbury, N. 5. 

Horrnté, Prof. R. F. A., M.A., B.Sc., The University of the Witwatersrand, 
Johannesburg. 

HoLnanpDErR, BERNARD, M.D., 57, Wimpole Street, W. 1. 


“E.I.Ae. Horz, Taomas, M.A., B.Ed., 17, Wilton Road, Edinburgh. 
'E 


Hopkins, Dr Prynoz, M.A., 94, Margaret Street, W. 1. 

Howapp, C. C., B.A., B.Sc., 37, Walsingham Road, Enfield. 

Howpeny, R. A., 51, Tavistock Square, W.C. 1. 

Howe, Eric, M.R.C.S., L.R.C.P., 1, The Woodlands, London Road, Harrow- 
on-the-Hill. 

Hvuaeatns, Miss L. M., Nurses’ Home, Brompton Hospital, Fulham Road, 
S.W. 3. 

Huauzs, D. E. R., Fron Dég, Mold, N. Wales. 

Huaeuss, Mrs EK. H., B.A., 45, Harvard Road, Isleworth. 

Huauss, Miss M., B.Sc. 

Hugues, M. A. G., Ph.D., B.Sc., M.Ed., University of London, South 
Kensington, S.W. 7. 

Hume, Miss G., Orchard Corner, Westmount Road, Eltham, S.E. 9. 

Hourontson, Dr Atice M., 28, Wimpole Street, W. 1. 

Hurron, Miss L. F., B.A., Charing Cross Hospital Medical School, 62, 
Chandos Street, W.C. 2. 

Inman, Witt1AM §., M.B., 22, Clarendon Road, Southsea, 

Isaacs, N., 54, Regent’s Park Road, N.W. 1. 

Isaacs, Mrs §., M.A., 54, Regent’s Park Road, N.W. 1. 

pees fe? A. M., M.A., Torrington, 48, Pollards Hill East, Norbury, 

Jamzs, G. Wm B., M.D. (Lond.), The Lawn, Hillingdon, Middlesex. 

James, H. EH. O., B.A., The University, Manchester. 

JEFFREYS, Haroun, M.A., D.Sc., St John’s College, Cambridge. 

Jurrreys, M. V. C., M.A. (Oxon.), Armstrong College, Newcastle-on-Tyne. 

JENKIN, Miss ANNIE M., B.A.,.78 Alleyn Road, Dulwich, 8.E. 21. 

Jouns, Miss E. M., 122, Belmont Road, Reading. 

JounsTon, Miss Katuerine L., M.A., Maria Grey Training College, Salisbury 
Road, N.W. 6. 

Jonss, B. P., B.A., 15, Denmark Avenue, S.W. 19. 

Jonzs, E., M.D., M.R.C.P., 81, Harley Street, W. 1. 

Loa nee, E., The Frogmore Mentally Defective School, Wandsworth, 

Jonzs, Miss EK. W., B.A., 2, Fordington Road, Highgate, N. 6. 

Jonss, I., M.A., University College, Singleton Park, Swansea, S. Wales. 

Jonss, Miss V. G. A., B.A., 3, Holly Lodge Gardens, West Hill, Highgate, N. 6. 
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JosmpH, Miss C. M., 81, Holland Park, W. 11. 

Kay, J., B.Sc., 139, Victoria Road, Old Charlton, S.E. 7. 

Kay, L. J., 42, Wilson Street, E. 14. 

Kaye, M., M.A., University College, Exeter. 

Keatiner, M. W., M.A., Tommy’s Heath, Boar’s Hill, Oxford. 

Katiy, Smion, B.Sc., M.R.C.S., L.R.C.P., 69, Dickenson Road, Rusholme, 
Manchester. 

Kemp, Purer, M.A., B.D., 6, Minard Road, Partickhill, Glasgow. 

KENNEDY-FRaSER, Davin, M.A., B.Sc., Jordanhill Training College, Chamber- 
lain Road, Glasgow. 

Kennet, J. H., M.A., Ph.D., The Homestead, Clynder, Dumbartonshire. 

Kent, Dr A. F. Stantey, M.A., D.Sc., Holm Ray, Iron Acton, Glos. 

Kerr, R. B., M.A., B.Ed., 45, Melville Street, Portobello, Edinburgh. 

Kineour, Joun, M.A., B.Ed., 98, Nether Street, Kirkcaldy. 


. Komons, C. W., M.A., D.Se., National Liberal Club, Whitehall Place, S.W. 1. 


Kone, Miss E. M., B.A., The University, Sheffield. 

Kine, Rey. J. Luyouster, Heythrop College, Chipping Norton, Oxford. 

Kine, O. Boiron, 

Kiremay, F. B., B.A., 16, Denning Road, Hampstead, N.W. 3. 

KirrerRMaAstErR, Rev. D. B., M.A., Grove Hill House, Harrow. 

Kuen, Major Aprian B., 32, The Pryors, East Heath Road, Hampstead 
Heath. 

Kirn, Mrs MEenanrg, 930, Linden Gardens, W. 2. 

Know ss, P., B.Sc., 5, Clifton Road, Wood Green, N. 22. 

Korn, Morrts, 101, Canfield Gardens, N.W. 6. 

Kornervup, Miss H. E., B.A., c/o F. S. McVittie, 15, New Street, Bishops- 
gate, H.C. 2. , 

Krause, R. A., M.D., D.Sc., Norwood, Kinghorn. 

Lapet1t, R. MacDonatp, M.B., Ch.B., 395, Coventry Road, Small Heath, 
Birmingham. 

Lairp, Prof. J., Powis Lodge, Old Aberdeen. 

Laut, Mrs D. M., The University (Education Dept.), Edmund Street, 
Birmingham. 

Lanerorp, F. C. G., West Lodge, 142, The Rye, East Dulwich, 8.H. 22. 

Laveauer, J. H., 58, Horseley Heath, Tipton, Stafts. 

Lavin, C. R., M.D., Sc.D., Lagasca No. 64, Madrid, Spain. 

Lawrence, Miss E., B.Sc. (Econ.), c/o Mrs 8. Isaacs, 54, Regent’s Park Road, 
N.W. 1. 

Laycock, 8. R., M.A., B.Ed., Ph.D. (Lond.), University of Saskatchewan, 
Saskatoon, Saskatchewan, Canada. 

Lz Gros Crark, F., B.A. (Oxon,), 19c, Hagle Street, Holborn, W.C. 1. 

Luz, K., Old House, Ashley Heath, Hale, Cheshire. 

Levert, Miss J. M., 12, Victoria Crescent, Glasgow, W. 2. 

Lewis, E. O., B.A., D.Sc., 29, Highbury New Park, Highbury, N. 5. 


. Lewis, H. R., B.A., 11, Upper Phillimore Gardens, W. 8. 


Lewis, Miss M. G., 16, Gordon Street, W.C. 1. 

Limpenny, Mrs E. M. F., Ruby Street (Infants) L.C.C. School, N. Camber- 
well, S.E. 15. 

Linz, Wittram, M.A., Mount Allison University, Sackville, New Brunswick, 
Canada. 

Luoyp, H., Dol-Eglwys, Builth Wells, Breconshire. 


. Luoyp-Daviss, Miss M. H., M.A., Fairfield, Brimstage, nr Birkenhead. 


Lopas, Miss J., M.A., Lane End, Harpenden, Herts. 

Lorrain-SmituH, Miss I., M.A., H.M. Inspector of Factories, Prudential 
Buildings, Grey Friars, Leicester. 

Loruran, A. J. D., 9, Coates Gardens, Edinburgh. 

Lovpon, Rey. Alexander, M.A., B.D., The Manse, Falkirk. 

Lovz, Wu H., M.A., Rowanbank, Craigendoren, Helensburgh, Dumbarton- 
shire. 
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M.E. Low, Miss B., B.A., 13, Guilford Street, W.C. 1. 
M. LoweEnFetp, Miss M. F. J., M.R.C.S., L.R.C.P. (Eng.), 46, Queen Anne 
Street, W. 1. 
M.E.I. Lowson, J. P., M.A., M.D., University of Queensland, Brisbane, Australia. 
Luwniss, Miss B. A., B.A., 80, Ladbroke Road, W. 11. 
M.E.Ae. Lyon, Miss J., 18, Mecklenburgh Square, W.C. 1. 
Macavtny, Miss E., M.A., Oxon. and Birmingham, 7, Prospect Street, 
Exeter, Devon. 
M. Macserau, Auison N., M.B., B.S. (Lond.), 39, Mecklenburgh Square, W.C. 1. 
E MacCrong, I. D., M.A., 52, Hunter Street, Brunswick Square, W.C. 1. 
Macg, C. A., M.A., The Psychological Dept., The University, St Andrews, Fife. 
Macereaor, Dr, 60, Harborne Road, Edgbaston, Birmingham. 
Maotntosu, Miss A. F., 34, Woodburn Terrace, Edinburgh. 
Mackay, R. J., B.A., 23, Bloomsbury Square, W.C. 1. 
Macxenziz, Mrs., M.A. (Oxon.), Bethlem Royal Hospital, London, S.E. 1. 
M.E.I. MacKenzig, Sir W. L., M.A., M.D., 14, Belgrave Place, Edinburgh. 
Macgtr, Joun, M.A., B.Sc., 19, Beresford Avenue, Leith. 
MacxktntosH, Miss, Inverclay, 38, Coleshill Street, Sutton Coldfield, ur 
Birmingham. 
MacNaveuton, Mrs D. A., Forum Club, 6, Grosvenor Place, S.W. 1. 
Macniven, Anaus, M.B., Ch.B., D.P.M., Craig House, Morningside, Edin- 
burgh. 
Arooue D., M.B., Ch.B., Bethnal Green Hospital, Cambridge Road, E. 2. 
Macraz, Anaus, The Shieling, Tumblewood Road, Banstead, Surrey. 
MacTaaa@art, Miss M. M., M.A., B.Ed., Institute for Child Guidance, 145, East 
57th Street, New York City. 
Maney, Miss M. M., Cornwall Mental Hospital, Bodmin. 
Mannine, W. H. O’N., M.A., 11, Carlton Mansions, Portsdown Road, W. 9. 
Maporuer, E., M.D., F.R.C.S., Maudsley Hospital, Denmark Hill, 8.E. 5. 
Mariss, EDWARD DB, 102a, Westbourne Grove, W. 2. 
Marx, H., St John’s College, Agra, U.P., India. 
.E. Marspen, R. E., B.Sc., 45, Milton Avenue, Wellsway, Bath. 
Marsauatn, T. P. 
Martin, O. S., M.R.C.S., L.R.C.P. 
Marttruerw, D., M.B., Ch.B., Redgarth, 11, Rockfield Crescent, Dundee. 
McALexanper, Mrs Unyssss G., Maxhaven, Newport, Oregon. 
MoAtuistEr, Miss A. H., M.A., 49, Lawrence Street, Dowanhill, Glasgow. 
M. MoAtprinzg, W., 5, Clifton Place, Glasgow, W. 
McCartuy, Rev. Rapwagn C., §.J., Ph.D., St Louis University, St Louis, 
Mo., U.S.A. 
M.E.I. McCieniann, Wm, M.A., B.Sc., B.Ed., 16, Douglers Terrace, Broughty Ferry. 
M. McCurpy, Dr J. T., Corpus Christi College, Cambridge. 
E. McDonatp, Miss E, (Sister Elizabeth), Notre Dame Secondary School, 
17, Victoria Circus, Dowanhill, Glasgow. 
M.E. McFaruang, Miss M., Ph.D., 2338, North Hill, Highgate, N. 6. 
Ae. MoGowan, H., 12, Allerton Road, Southport. 
M.E.I. McInryrs, J. L., M.A., D.Sc., Abbotsville, Cults, Aberdeen. 
McKewnziz, Rev. J., M.A., Wilson College, Bombay. 
E. McPerrin, J. D., M.A., Madras College, St Andrews. 
Maars, W. G. A., M.A., High School, Germiston, South Africa. 
Metson, G. H., M.D., 102, Alcester Road, Moseley, Birmingham. 
Menpis, R. J. F., 85, King Henry’s Road, Hampstead, N.W. 3. 
M. Menon, M. P. Kusava, M.B., B.Ch., St Winifred’s, 7, Church Street, 
Edmonton, N. 9. 
MerctEr, Miss WINIFRED, Whiteland’s College, Chelsea, S.W. 3. 
MESSENGER, Rev. Ernust, North Lodge, Poles, Ware, Herts. 
Mussrr, ANDREW, M.B., B.Sc., Medical Officer of Health, Leamington-on- 
Tyne, Northumberland. 
Messsr, W. J., M.Sc., 135, New Road, Chingford, E, 4. 


SESEEE BUCS & 
Le 


= 


oe 


Bi 


BEE 


Se 
& 


tal 


Seas Sse 


BEES 
b> 
io 


mS 
Dm 


Hse 


Names of Officers and Members, 1929 xi 


Mion Akt, Miss M., B.A., LL.B., 27, Sundring Barn Road, Golders Green, N.W. 

Mrnpury, Rey. R. G., Blackbridge, Beaulieu, Hants. 

ee GrorcE H., D.Se., Burlington, Richmond Road East, New 
arnet. 

Miter, Miss E., 31; Pemberton Gardens, N. 19. 

Mur, E., M.A., M.R.C.S., L.R.C.P., 28, Wimpole Street, W. 1. 

Miter, Prof. E. M., University of Tasmania, Hobart, Tasmania. 

Miruer, H. C., M.A., M.D., 146, Harley Street, W. 1. 


- Miter, Prof. J. C., 114, Bennett Hall, University of Pennsylvania, Phila- 


delphia, U.S.A. 

Mitxs, Prof. A. E., c/o Librarian, Fisher Library, University of Sydney, 
Sydney, Australia. 

Minty, Miss A., B.A., St George’s Court, Bourneville, Birmingham. 

MrroneEt1, T. W., M.D., Hope Cottage, Hadlow, Kent. 

Monery-Kyruxz, R., Ph.D. B.A. (Camb.), Whetham, Calne, Wilts. 

Morant, G. M., 44, Pollards Hill North, Norbury, S.W. 

Mor@an, G. D., Maydene, Alexandra Road, Farnborough, Hants. 

ouears Prof. G. Luoyp, LL.D., F.R.S., 79, Pevensey Road, St Leonards- 
on-Sea. 

Mostyn, Capt. J., M.A. 

Mowat, Gzo., M.A., B.Ed., Ed, Dept., Moray House, Edinburgh. 

Moxon, C., M.A., 490, Post Street, San Francisco, California, U.S.A. 

Murr, A., M.A., B.Se., Ph.D., 48 Boswall Avenue, Edinburgh. 

Munpay, Miss Ross E., Darenth Colony Schools, Dartford, Kent. 

Munro, M. S., M.A., B.Ed., National Inst. Ind. Psychology, Aldwych 
House, W.C. 2. 

Murray, J., M.A., The Academy, Annan. 

Murray-Lyon, T. M., M.D., 46, Palmerston Place, Edinburgh. 

Mort, Capt. G. 8., I.M.S., Lattice Bridge Road, Adyar, Madras, 8., S. India. 

Muscto, Mrs B., Neots Avenue, Potts Point, Sydney, Australia. 


.E.I. Ae. Myurs, C. 8., M.A., M.D., Sce.D., F.R.S., 5x, Montagu Mansions, W. 1. 


Mvers, Mrs C. S., Winsford, Dulverton, Som. 

Nevitt, Miss EK. Mirprep, Oakington, The Ridgeway, Enfield. 

Newsy, Miss C. R., B.A., 8.Th., St Christopher’s College, Blackheath, S.E. 

Newcoms, Miss E. J., 1, Grosvenor Road, Hyde Park, Leeds. 

NeEwoomsge, Miss M., B.A., 52, Northway, N.W. 11. 

Nicoti, Maurticnr, M.D., 146, Harley Street, W. 1. 

Nrxon, J. C., M.B., Plympton House, Plympton, §. Devon. 

Nosie, Raupx A., M.B., Ch.M., Harley, 143, Macquarie Street, Sydney, 
N. S. Wales, Australia. 

Norman, Mrs E., Bruton House, Mortimer West, Reading. 

Norton, Flight-Lieut. F. A., M.Sc. (Cantab.), A.M.I.Mech.E., M.I.A.E., 
R.A.F., c/o Air Ministry, Kingsway, W.C. 

Nunn, Prof. T. P., M.A., D.Sc., London Day Training College, Southampton 
Row, W.C. 1. 

Oatzs, D. W., M.A., F.C.P., Aelybryn, 13, Dewsland Park Road, Newport, 
Mon, 

O’Connor, Miss N. M., M.A. (Oxon.), 11, Cavendish Square, W. 1. 

O’DonnzEt, 8. P., I.C.S., Alderton, Simla, India. 

Oapen, C. K., M.A., 6, King’s Parade, Cambridge. 

O.pHAM, Mrs, 16, St James’s Square, Bath. 

O’Nem, Epwarp E., B.A., Higher Dipl. Educ. 

Orway, Rey. ARNoLD H., M.A. 

Owen, Joun, M.A., Training College, Caerleon, Mon. 

Oxsprina, J. H. Parker-, B.Sc., Wattville Road Senior School, Handsworth, 
Birmingham. 

Ozanne, Mrs Mary, Lobswood, South Hill Avenue, Harrow. 

Ozanne, Lt. Col., Lobswood, South Hill Avenue, Harrow. 

Pappison, W. P., Broomwood, Bexley Heath, Kent. 
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ParttHoRPE, Dr Grace W., M.B., B.S. (Durham), 22, Park Crescent, 
Portland Place, W. 1. 

Parma, Rev. FERNANDOM.,S.J., Ph.D., D.D., Prof. in Psychology, Laboratorio 
Psicologico del Collegio Maximo de 8. Ignacio, Sarrié, Barcelona, Spain. 

Pater, H. M., B.A., M.R.C.S., L.R.C.P., Swaylands, Penshurst, Kent. 


. Parsons, J. H., F.R.S., D.Sc., F.R.C.S., 54, Queen Anne Street, W. 1. 


Paterson, Miss A. T., M.A., B.Ed., Education Offices, 18, Park Circus, 
Glasgow. 

ParruLio, Dr ConsTANCcE ISOBEL, 23, Courtfield Gardens, S.W. 

Payne, Dr Sytv1a, M.B., B.S. (Lond.), 143, Harley Street, W. 1. 

Pear, Prof. T. H., B.Sc. 18, Chatham Grove, Withington, Manchester. 

PrARMAN, H. 

Prnross, L. 8., M.A., Oxhey Grange, Watford, Herts. 

PrrxEtns, Rev. F. B., 39, College Road, Moseley. 

PryeEr, Miss W., B.A., 2, Montague House, 194, Peckham Rye, S.E. 22. 

Peyton, Miss E., Littleton House School, Girton, Cambridge. 

PueELAn, Rev. Dr G. B., St Michael’s College, Toronto, 5, Canada. 

Pxtuies, G. E., M.A., D.Sc., The Special School, Glenfield, N.S.W., Australia. 

Pututes, J. G. Porter, M.D., F.R.C.P., Bethlem Royal Hospital, S.E. 1. 

Prituirs, Miss M., Homerton College, Cambridge. 

Puttpott, Miss A. J., 19, Ostade Road, Upper Tulse Hill, S.W. 2. 

Putteort, 8. J. F., B.Sc., Wick Drive, Wickford, Essex. 

Prcxrorp, G. H., B.A., Holly Bank, 195, Dudley Hill Road, Bradford. 

Prrt-Rivers, Capt. G., Manor House, Hinton St Mary, Dorset. 

Prirrs, Miss M., B.A., 16, Palmerston Road, N. 22. 

PotisHuk, Mrs P. L., 21, Torrington Park, N. Finchley, N. 12. 

Portsr, T. L. D., B.A., B.Sc., 162, Coventry Road, Ilford. 

Portrnenr, Rev. W., M.A., 21, Broompark Drive, Dennistoun, Glasgow, E. 1. 

Porrs, Dr W. A., 118, Hagley Road, Edgbaston, Birmingham. 

Praqasam, A. G., B.A., 1, Blake Road, Colombo, Ceylon. 

Pricz, Miss L. E., 12, Bentinck Terrace, N.W. 8. 

Pryor, Mrs, Lannoch Manor, Stevenage, Herts. 

Punnett, Miss, London Day Training College, Southampton Row, W.C. 1. 

Purusnortram, T. A., c/o Psychological Laboratory, University College, W.C. 1. 

Quance#, F. M., Ph.D., University of Saskatchewan, Saskatoon, Saskatche- 
wan, Canada. 

QuESADA, Prof. L., Miro., Lima, Peru. 

RapcuyrFfret, E. J. D., M.A., 37, Gt Ormonde Street, W.C. 1. 

Raz, J. Burnett, M.D., Ch.B., 82, Harley Street, W. 1. 

Ramsey, Mrs L. C., M.A., Hoop Chambers, Bridge Street, Cambridge. 

Rankin Miss Maput I., M.A., B.Ed., B.Sc., 1794, Cumbernauld Road, Miller- 
‘ston, Glasgow. 

Rawson, Miss H. L. C., B.A., City of Leeds Training College, Beckett Park, 
Leeds. 

Reap, A. C., M.A., 8, Joubert Mansions, King’s Road, Chelsea. 

Rap, Prof. C., Woodlane, Birmingham Road, Solihull, Warwickshire. 

Reap, C.8., M.D., 22, Park Crescent, W. 1. 


. Recoxrrt, Miss E. C., 9, Old Square, Lincoln’s Inn, W.C., 2. 


Russ, J. R., M.A., M.D., 14, Wimpole Street, W. 1. 


. Resves, L. R., 11, Crescent Way, Brockley, 8.E. 4. 


REYNELL, W. R., M.D., M.R.C.P., 87, Harley Street, W. 1. 

Ricuarps, Miss G. A., 44, Westminster Palace Gardens, S.W. 1. 

Riowarpson, Dr Lewis Fry, F.R.S., F.Inst.P., 31, Bridge Lane, Golders 
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BRITISH PSYCHOLOGICAL SOCIETY 
RULES 


NAME AND OBJECTS. 


1. This Society shall be called the British Psychological Society. 
2. The Society is instituted for promoting the co-operation of those 
interested in the various branches of Psychology. 


3. The Society shall be responsible for the publication of The British 
Journal of Psychology. 


MEMBERS AND SECTIONS. 


4. The Society shall consist of Honorary Members, Ordinary Members 
and Sectional Associates. 

5. Persons of scientific distinction who have contributed to the 
advancement of Psychology shall be eligible for election as Honorary 
Members. © 

6. Honorary Members shall be entitled to all rights and privileges of 
membership. 

7. Honorary Members may be elected from time to time on the 
nomination of the Council at any General Meeting of the Society. 

8. The Council shall be empowered to institute Sections of the Society, 
each Section being concerned with a special branch or aspect of Psy- 
chology. 

9. Election to a Section or Sections shall zpso facto constitute election 
to the Society as a whole and entitle those so elected to receive notice 
of and to take part in all General Meetings of the Society in addition to 
the meetings of the Section or Sections to which they belong. 

10. Sections shall have the right of electing Sectional Associates who 
shall receive notice of and shall be permitted to attend all meetings of 
~ the Section or Sections to which they belong. Such Sectional Associates 
shall however take no part in the Government of the Society or the 
Sections, and they shall not receive The British Journal of Psychology. 

10 (a). Transfer from Sectional Membership to Sectional Associate- 
ship may take place on January Ist only, and after not less than six 
months’ notice from the Member of his wish to transfer. 

11. The procedure as regards the election of Sectional Associates 
shall be the same as that in the case of Members. 
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12. Every Candidate for election to the Society shall be recom- 
mended by at least two Members who shall be prepared to furnish 
information as to the Candidate’s qualifications for membership. No 
Candidate shall be submitted for election to the Society who has not 
first been approved by the Council or by a Sectional Committee. 


13. A Candidate who has been approved by the Council or by a 
Sectional Committee shall be nominated for election at the next General 
Meeting of the Society, or at the next meeting of the Section respectively. 


14. One full week before the meeting at which the ballot is to take 
place, the Secretary shall send to each Member a balloting paper con- — 
taining the names and addresses of the Candidates and the names of 
their proposers. 


15. Any Member unable to attend a meeting at which a ballot is 
to take place can vote by sending his balloting paper to the Secretary. 


16. One adverse vote in five shall exclude. 


17. To vote for a Candidate, a Member must prefix a cross to the 
Candidate’s name; to vote against a Candidate, he must erase the 
Candidate’s name. Members who wish to record a vote neither for nor 
against a Candidate must leave the name untouched. 


18. Any Member whose subscription remains unpaid for two years 
may, after receiving due notice, be removed by a resolution of the 
Council from membership of the Society. 


19. Whenever it shall be proposed to remove a Member from the 
Society for any reason other than failure in payment of subscription, the 
matter shall be brought as a formal resolution before the Council or one 
of the Sectional Committees (whichever it shall most concern). In the 
event of the resolution being passed, a ballot shall be held for the removal 
of the said Member at the next General Meeting of the Society, or at the 
next meeting of the Section respectively. Should two-thirds of the 
Members voting vote in favour of the removal of the Member, that 
Member shall be removed from the Society. 


20. If at any time it is desired to abolish any Section or Sections, to 
subdivide any Section or Sections, or to amalgamate two or more 
Sections, a Special Meeting of the Section or Sections concerned may be 
called for this purpose according to the conditions laid down in Rule 44. 
Resolutions passed at any such Meeting shall be reported by the Sectional 
Secretary or Secretaries concerned to the next Meeting of the Council. 
Should the Council approve of such resolutions, such resolutions shall 
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immediately take effect. But should the Council formally express dis- 
approval of any or all of the said resolutions, these resolutions shall be 
considered by an Extraordinary General Meeting of the Society sum- 
moned in accordance with the conditions laid down in Rule 44 and the 
decision of this Meeting shall be final. 


In the case of the desire to abolish any Section or Sections, the 
following alternative procedure may be followed. An Extraordinary 
General Meeting of the Society shall be summoned in accordance with 
the conditions laid down in Rule 44, and any resolution passed at this 
Meeting regarding the abolition of the said Section or Sections shall be 
final. 


OFFICERS, COUNCIL AND SECTIONAL COMMITTEES. 


21. The business of the Society as a whole shall be conducted by a 
Council consisting of the President, Vice-Presidents, Treasurer, General 
Secretary, Librarian, Editors of The British Journal of Psychology, Chair- 
man and Secretary of each of the Sections and of six Ordinary Members. 

22. The President of the Society shall hold office for three years and 
shall not be eligible for re-election until after the lapse of a further 
period of six years. Every President shall at the termination of his 
period of office become a Vice-President for a period of six years. The 
other officers of the Society shall retire annually but shall be eligible for 
re-election. 

23. Every year two ordinary members of the Council, having served 
for three years, shall retire and shall be ineligible for re-election until 
after the lapse of one year. 

24, Names of Members to serve on the Council may be suggested by 
the Council or by any Member by sending the proposed names to the 
secretary at least two weeks before the Annual General Meeting. 

25. Nominations for the election of Officers shall be handed in to the 
General Secretary before the Meeting preceding the Annual General 
~ Meeting and be announced at the Meeting preceding the Annual General 
Meeting. 

26. One full week before the Annual General Meeting, the General 
Secretary shall send to each Member a balloting list containing: (1) The 
names of the Council; (2) The number of the attendance of members of 
the Council at the Council Meetings held during the year; (3) The names 
of those proposed by the Council or by Ordinary Members to fill the 
vacancies. 
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27. The Society may fill all the vacancies among the officers that 
may occur between two Annual General Meetings, by ballot in accord- 
ance with Rule 15 at the next General Meeting, due notice having been 
given. Similar vacancies among the ordinary members of the Council 
shall be filled by co-option by the Council. 

28. In the absence of an ex-officio Chairman (in accordance with the 
conditions laid down in Rule 42) the Council shall elect one of its members 
to act as Chairman of Council. A quorum at a Council Meeting shall 
consist of five. If there be no quorum, the members attending shall have 
power to transact business, subject to the approval of absent members, 
to whom the resolutions adopted shall be forwarded. 

29. The first meeting of each Special Section shall be convened by 
the General Secretary of the Society. At this meeting the Section shall 
appoint its Chairman, Secretary and Sectional Committee. 

30. The Chairman and Secretary of a Section shall retire annually 
but shall be eligible for re-election. 

31. The size of a Sectional Committee shall be determined by the 
Section. A quorum at a meeting of a Sectional Committee shall be as 
that Committee shall decide. 

32. When Sections have been formed, Rules 12, 13, 14, 15, 23, 24, 
25, 26, 27, 28, 40, 41, 42, 43, 44 shall (mutates mutandis and unless ex- 
pressly stated to the contrary) apply respectively to the Committees, 
Chairmen and Secretaries appointed by these Sections. 

33. The Society shall not make any dividend gift, division or bonus 
in money unto or between any of its Members. 


SUBSCRIPTIONS AND FINANCE. 


34. Hach Ordinary Member shall pay an annual subscription of one 
guinea, which shall entitle him to receive a copy of The British Journal 
of Psychology, with the exception of such additional portions of the 
Journal as are devoted to special branches or aspects of Psychology and 
are published separately. 

34 (a). Ordinary Members who are members of all Sections shall 
pay an inclusive annual subscription of £2. 12s. 

35. In addition to the Ordmary Membership Subscription Members 
shall pay an additional fee for every Section which they join. This 
additional fee shall entitle members of any Section to receive such 
additional, and separately published portions of The British Journal of 
Psychology as may be devoted to the special branch or aspect of Psy- 
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chology studied by the Section. The amount of such additional fee shall 
be fixed by the Committee of the Section concerned in consultation with 
the Treasurer, and any resolution passed by the Sectional Committee 
with reference to such fee shall, before coming into force, receive the 
approval of the Council. 


36. Sectional Associates shall pay a subscription the amount of 
which shall be determined by the Sectional Committee in consultation 
with the Treasurer of the Society. 


37. A Member may compound for his annual subscription by a fee, 
the amount of which shall be determined by the Council after consultation 
with the Sectional Committee and the Treasurer. Such composition shall 
entitle the Member to all the privileges of membership, which he enjoys 
at the time of composition, for life. 

38. The subscription is payable in advance and becomes due on 
January Ist. The British Journal of Psychology shall be sent only to 
Members whose subscriptions have been duly paid. 

39. The Council shall grant to each Section permission to incur such 
expenses as may be necessary for the work of the Section; the approxi- 
mate amount of such expenses to be determined by the Council. 


MEETINGS. 

40. The Annual General Meeting shall be held in December, when the 
General Secretary’s Report and the Treasurer’s Statement of Accounts 
shall be laid before the Society. 

41. The General Meetings of the Society shall be at such times and 
places as the Council shall decide, but in each year there shall be at least 
four meetings. 


42. The President, or, failing him, a Vice-President, shall whenever 
possible, act as Chairman at the Meetings of the Council and of the 
Society. In the absence of the President or a Vice-President, some other 
Member shall, on the motion of the General Secretary or his substitute, 
be elected to act as Chairman. 


43. The Secretary shall send to all Members of the Society notices 
of each meeting at least seven days beforehand, and of the business to 
be transacted at the meeting. 


44, An Extraordinary General Meeting may be summoned at any 
time by the Council, or by the General Secretary on the written request 
of twenty Members; at least fourteen days’ notice of such meeting shall 
be sent to each Member of the Society. 
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VISITORS. 


45, Each Member shall have the privilege of introducing two visitors 
at any meeting. The Council or a Sectional Committee shall however 
have the power of closing any meeting or meetings to visitors, provided 
notice to this effect be given on the notice convening such meeting or 
meetings. The names of visitors together with the names of Members 
introducing them shall be entered in a book provided for that purpose. 
Any Member of the Society attending a meeting of a Section to which 
he does not belong must be introduced by a member of that Section. 


BRANCHES. 


46. The Council shall be empowered to sanction and dissolve the 
establishment of Branches of the Society throughout the British Empire. 
Members of such Branches shall pay the same subscription as that of 
Ordinary Members direct to the Treasurer of the Society and be entitled 
to the same rights and subject to the same rules as Ordinary Members. 
The Council shall be empowered to refund to the Treasurer of any Branch 
such proportion of Branch Members’ subscriptions as the Council may 
determine to meet local expenses. 

46a. Any Rules made by. Branches of the Society shall be first sub- 
mitted to the Council for their approval. 

46 b. The minimum number of Members necessary to form a Branch 
shall be 10. 

46 c. Branches shall be required to present a report to each Annual 
General Meeting. 
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47. The Rules of the Society may be altered at the Annual General 
Meeting, after notice of alteration has been given at a previous Ordinary 
General Meeting, or they may be altered at an Extraordinary General 
Meeting summoned for that purpose. Such Extraordiary General 
Meeting shall be held in London, and the purpose for which it is called 
shall be expressly stated in the notice convening the Meeting. No other 
business shall be transacted thereat. 
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286-314 
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281 
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measurement of practical, 20, 66-81 
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See Measurement and Tests 
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18, 189-224 
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272 
of colour, 2, 111-152 
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recent experimental, 12, 76-99 
relation of psychology to, 10, 43-50 
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in dreams, 12, 113-124 
memory and, 11, 236-250 
relation of conation to, 17, 171-180 
See Hmotion and Feeling 
Alcohol, influence on capacity for muscular 
work of, 2, 261-280 
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Animal behaviour, animal 
ception, 14, 387-414 
chain instincts in sheep, 16, 310-313 
colour discrimination in dogs, 5, 119-193 
‘direction of association’ in chickens, 17, 
210-221 
influence of reward on learning in 
chickens, 20, 173-180 
psychogalvanic reflex in anaesthetised 
cats, 16, 50-52 
transfer experiments with guinea-pigs, 
18, 189-224 
transmission of acquired characteristics 
in rats, 17, 267-304; 20, 201-218 
Animism, psychology of, 8, 1-32 
relations between magic and, 8, 285-316 
Anthropology, the unconscious in relation 
to, 18, 373-387 
Aphasia, critical notice of Head’s book on, 
17, 154-161 
functions disturbed in, 11, 179-193 
hand and ear tests, 13, 283—300 
Apparatus, choice reaction time, 12, 147-149 
colour-wheel, 7, 64-67 
for determining phase effect, 13, 435-436 
for testing night vision, 11, 299-319 
Hipp chronoscope, 5, 1-7 
method of measuring simultaneous con- 
trast, 17, 127-141 
pursuit-meter, 14, 94-98 
the fall-hammer chronoscope, 4, 44-55 
voice reaction key for Hipp chronoscope, 
10, 312-314 
Wheatstone-Hipp chronoscope, 2, 58-88, 
281-283 
Art, Communication v. Expression in, 14, 
68-77 
distance as a factor in, 5, 87-118 
mind and medium in, 11, 1-8, 9-14, 
15-25, 26-46, 47-54 
relevance of psycho-analysis to criticism 
of, 15, 174-183 
Artist, creative process in the, 18, 305-321 
Association, and the Gestalt theory, 19, 
328-331 
direction of, 17, 210-221 
experiments on mental, 3, 349-385 
memory and direction of, 5, 447-465 
simultaneous and successive, 7, 434-452 
Attention, and perspective illusions, 5, 357— 
397 
distribution during concurrent mental 
operations, 1, 435-445 
nature and development of, 6, 1-25 
Auditory acuity, with sounds of weak 
intensity, 10, 101-129, 133-168 
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Auditory fatigue, experiment on, 20, 38-42 
nature of, 11, 105-134 
Auditory imagery in children, 7, 453-490 
Auditory localization of direction, 2, 386-405 
of sound, 2, 363-385 
technique for study of, 19, 167-179 
See Hearing 


Behaviour, biological and social significance 
of the expression-of the emotions, 13, 
76-91 

enjoyment and instinctive, 12, 1-30 
neural basis of purposive, 18, 168-188 
See Animal behaviour 

Behaviourism, and introspection as psycho- 
logical methods, 15, 149-161 

Belief, in immature minds, 6, 304-320 

Bilingualism, intellectual disadvantages of, 
13, 271-282; 14, 25-38 

Binet-Simon scale, measurement of intelli- 
gence by, 7, 265-299 

Binocular, brightness discrimination by the 
retina, 20, 241-250 

colour mixture sensations, 8, 510-541; 
9, 1-22 
flicker and activity of the retina, 1, 26-60 

Body, mind and, 5, 280-291, 292-307 
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Brown-Séquard, case illustrating localiza- 
tion, 1, 286-314 


Capacity, factors influencing industrial 
achievement and, 20, 251-260 
for muscular work influenced by alcohol, 
2, 261-280 
Causality, children’s idea of, 18, 276-301 
Character, foundations of, 11, 254-258 
Freudian mechanisms in moral develop- 
ment, 8, 477-509 
psychogalvanic reflex in conjunction 
with estimates of, 16; 130-135 
relative reliability of male and female 
intuitive judgments of, 19, 213-238 
tests of, 16, 89-99 
value of tests of, 18, 121-133 
Children, application of mental tests to, 9, 
23-73 
appreciation of musical intervals among, 
6, 190-216 
appreciation of poetry in, 18, 51-67 
characteristics of imagination of, 9, 74-87 
colour perception in an eight months’ 
child, 6, 363-386 
colour preferences of, 3, 42-65 
colour vision in, 4, 33-43 
comparison of intelligence of Jewish and 
non-Jewish, 20, 261-273 
idea of causality in, 18, 276-301 
improvement in memory of, 2, 284-293; 
3, 386-405 
influence of heredity on mentality of 
orphan, 19, 44-59 
intellectual disadvantages of bilingualism 
in, 13, 271-282; 14, 25-38 


intelligence and attainments of Jewish 
and non-Jewish, 18, 134-146 

intelligence tests for Hamburg secondary 
school, 11, 251-253 

intuitive language capacity of, 16, 53-55 

later achievements of highly intelligent, 
19, 413-438 

measurement and influence of conative 
factors in, 19, 405-412 

measurement of intelligence in, 7, 265-299 

memory and imagination in, 4, 95-125 

mental ability of backward, 4, 286-314 

mental association experiments on, 3, 
349-385 

mental fatigue in, 4, 315-341 

mental processes in, 8, 70-92, 170-182 

music of, 10, 310-311 

psychology of first year of life of, 18, 97— 
120 


reasoning tests suitable for, 7, 190-225 

recognition vocabulary of, 8, 48-51 

relation between intelligence and social 
status among orphan, 17, 343-364 

relation of experience to development of 
thought in, 20, 354-361 

study of speech forms of, 17, 181-191 

suggestibility in, 12, 53-70 

testimony of normal and mentally de- 
fective, 6, 387-419 

time sense in, 12, 309-336 

transfer of improvement in reasoning of, 
13, 370-381 

variations in mental efficiency of, 14, 
362-369 

visual and auditory imagery in, 7, 453- 
490 

visual illusions in, 2, 220-225 

visual projection in, 11, 263-276 

whole and part learning of poems among, 
15, 64-79 

Choice, psychogalvanic records of, 14, 300- 

308 


Chronoscope, Hipp, 5, 1-7 
the fall-hammer, 4, 44-55 
Wheatstone-Hipp, 2, 58-88, 281-283 
Cognition, influence of conation on pro- 
cesses of, 18, 147-167, 332-355 
See Thought 
Colour, aesthetic appreciation of combina- 
tions of, 3, 406-447 
aesthetics of, 2, 111-152 
appreciation of combinations of, 3, 406- 


binocular mixture of, 8, 510-541; 9, 1-22 

contrast and factors relating to it, 20, 
1-26 

estimation of hue and brightness of, 20, 
365-367 

estimation of sensation of, 20, 27-37 

measurement of simultaneous contrast in, 
17, 127-141 

mixing experiment with the Rayleigh 
colour equation, 19, 387-393 

perception and appreciation of, 2, 406-463 
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perception of an infant, 6, 363-386 

preferences of school children, 3, 42-65 

quantitative estimation of sensation of, 
20, 181-189, 362-364 

sense, in infants, 2, 338-352 

sense of, 2, 353-362 

vision in dogs, 5, 119-193 

vision in school children, 4, 33-43 


Complex, relations of sentiment and, 13, 


107-112, 113-122, 123-129, 130-140, 
141-145, 146-148 


Conation, as a factor in children, 19, 405— 


412 

as criterion for discrimination of instincts, 
18, 302-316 

foundations of psychology of, 4, 239-267 

hormic theory of, 17, 171-180 

influence on cognitive processes of, 18, 
147-167, 332-355 

measurement and influence of factors of, 
19, 405-412 

nature of, 2, 1-15 

psychology of volition and, 16, 339-353 


Concept, organic growth of the, 19, 60-64 
Congenital cataract, operation for, 1, 135— 
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Congress, Highth International, of Psy- 


chology, 16, 76; 17, 80 

Ninth International, of Philosophy, 19, 
467 

Ninth International, of Psychology, 23, 
472 

Seventh International, of Philosophy, 
20, 302 


Consciousness, volitional, 19, 253-267 
Constant stimuli, measurement of, 2, 227— 


242 


Correlation, and interference factors, 10, 
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and mental tests, 13, 26-30 

between abilities as indication of the 
structure of the mind, 18, 249-261 

between galvanometric records and sub- 
jective reports of experienced emotion, 
17, 119-126 

between general and play ability, 7, 226— 
252 
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efficiency, 17, 192-209 

between intelligence and size of family, 
17, 81-92 

between test and occupation efficiency, 
13, 334-369 

between test scores and reputed intelli- 
gence, 18, 455-459 

between three variables, 19, 239-252 

coefficients, 9, 321-336; 14, 218 

coefficients and the theory of hier- 
archical order, 9, 337-344 

coefficients and their boundary condi- 
tions, 20, 190-194 

coefficients, effects of observational errors 
upon, 6, 223-238 


coefficients, their interpretation and con- 
ditions, 19, 77-94. 

factors in, 18, 322-326 

from faulty data, 3, 271-295 

hierarchical order among coefficients of, 
14, 218 

in Miller-Lyer illusions, 2, 16-51 

interference factors in, 10, 81-100 

measurement of, 2, 89-108 

of mental abilities, 3, 296-322 

of sums, 15, 20-22 

of sums or differences, 5, 417-426 

of variables, relation between, 10, 242-258 

tetrad-difference criterion in, 17, 235-255 

validity of reasoning based on the co- 
efficient of partial, 9, 321-336 

Critical notice of, Brown’s Mind and Per- 

sonality, 19, 198-201 

Burt’s Mental and Scholastic Tests, 18, 
92-95 

Burt’s The Young Delinquent, 16, 249-253 

Garnett’s Hducation and world citizen- 
ship: an essay towards a Science of 
education, 12, 188-192 

Head’s Aphasia and Kindred Disorders 
of Speech, 17, 154-161 

Hobhouse’s Development and Purpose: an 
essay towards a philosophy of evolution, 
6, 449-452 

H. Eliot Howard’s Territory in Bird Life, 
13, 219-222 

Kofika’s Growth of Mental Life, 16, 56-61 

Lipmann’s and Bogen’s Naive Physik, 14, 
415-419 ; 
MacCurdy’s Common principles in psy- 
chology and physiology, 19, 102-105 
McDougall’s An Outline of Psychology, 
14, 309-314 

McDougall’s The Growp Mind, 11, 344— 
348 

Parson’s Introduction to the Theory of 
Perception, 18, 225-228 

Pavlov’s Conditioned Reflexes, 19, 452- 
455 

Read’s The Origin of Man and of his 
Superstitions, 11, 340-343 

River’s Instinct and the Unconscious, 11, 
349-357 

River’s Psychology and Ethnology, 17, 
370-376 

Shand’s The Foundations of Character, 11, 
254-258 

Spearman’s The Nature of Intelligence 
and the Principles of Cognition, 14, 
99-102 

Thorndike’s The Measurement of Intelli- 
gence, 17, 365-369 

Critics, the function of, 20, 372-385 


Definition, of Psychology, 1, 3-25 
of the Word and the Sentence, 12, 352- 
361 
Desire, growth and permanence of, 9, 93-149 
Distance, as a factor in Art, 5, 87-118 
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Dreams, affect in, 12, 113-124 

analysis of Freud’s theory of, 6, 281-303 

effect of body surface tensions upon, 18, 
243-265 

imagery in, 7, 300-318 

of a normal person, 13, 149-156 

psychogalvanic phenomenon in analysis 
of, 15, 23-43 


Education, Committee for Research in, 14, 
427; 15, 426-428; 16, 365-367; 17, 
380-382; 18, 469-471; 19, 461-464; 
20, 306-307, 397-400 

and world citizenship, 12, 188-192 

psychology and, 10, 169-176 

Report of Society’s Committee for Re- 
search in, 14, 118-120 

Efficiency, correlation between intelligence 
and industrial, 17, 192-209 

variations in mental, 14, 362-369 

Emotion, and instinct as incentives to 

human activity, 14, 78-93 

biological and social significance of ex- 
pression of, 13, 76-91 

correlation between galvanometric re- 
cords and subjective reports of ex- 
perienced, 17, 119-126 

criticism of the psychogalvanic reflex as 
a measurement of, 15, 237-254 

generation and control of, 10, 51-65 

of fear in warfare, 20, 137-144 

psychogalvanic reactions as indicator of 
character of, 17, 54-69 

quantitative study of feeling and, 15, 
318-355 

significance of expressions of, 18, 76-91 

value of psychogalvanic phenomena as 
indicator of, 18, 30-50 

See Affect and Feeling 

Energy, conception of nervous and mental, 
14, 121-125, 126-147, 148-152 

nature of nervous and mental, 15, 266— 
279 

Enjoyment and instinctive behaviour, 12, 
1-30 

Ethics, science and, 18, 443-450 

Ethnology, psychology and, 17, 370-376 

Euphasia, or verbal skill, 20, 371 

Experience, as a factor in the development 
of children’s thinking, 20, 354-361 

criticism of McDougall’s treatment of, 
13, 337-343 

elements of, 4, 127-204 

genesis of, 3, 1-20 

Eye, accommodation time of the, 19, 394— 

396 

measurement of accuracy of movements 
of the, 20, 161-179 

sensations of the, 1, 78-113 

See Binocular, Flicker, Retina and Vision 


Fatigue, as indicated in output curves, 18, 
308-314 
auditory, 11, 105-134; 18, 215-218 


concurrent mental operations and mental, 
1, 435-445 
mental, 2, 153-195; 4, 315-341; 5,427-446 
nature and effect of, 8, 327-350 
relationship between binaural phase dif- 
ference and intensity, 20, 38-42 
subjective phenomena of, 12, 150-162 
tests of, 12, 31-46 
value of laboratory experiments to 
problem of industrial, 15, 393-404 
visual, 6, 60-77 
Fechner’s ‘paradoxical experiment’ and 
visual contours, 1, 114-115 
Feeling, coexistence and localization of, 15, 
356-362; 16, 116-122 
imaging and thinking, 16, 16-28 
influence on memory of, 13, 405-416 
nature of pain, and neural correlate of, 
8, 423-476 
quantitative study of emotion and, 15, 
318-355 
Flicker, activity of the retina in binocular, 
1, 26-60 
effects on vision when continuous illu- 
mination is replaced by, 14, 293-309 
Forgetting, repression in, 7, 139-146, 147— 
153, 154-160, 161-165 
Form, perception of, 14, 262-268 
See Gestalt theory 
Freud’s, mechanisms and their effect on 
moral development, 8, 477-509 
theory of the unconscious, 6, 265-280 
theory of dreams, 6, 281-303 


‘g, fallacy in theory of hierarchical order 
and, 10, 319-326 
measurement by tests of constancy of, 
17, 93-110 
measurement of, 9, 367-368 
See Intelligence 
Gauss’s law of chance variations, 2, 227-242 
Gestalt theory, and associationism, 19, 
328-331 
examination of principles of, 15, 211-225 


Habits, acquisition of motor, 9, 299-320 
Harmonism, psychological bearings of, 14, 
199-205 
Hearing, criticism of Wrightson’s hypothesis 
of, 12, 248-252 
effect of binaural phase differences in the 
localization of tones, 15, 280-307 
fatigue in the auditory system, 18, 215- 
218 
localization of sound, 18, 435-436; 15, 
80-81 
new sound localization hypothesis, 17, 
142-153 
pitch of a combination of tones, 15, 82-85 
psychological analysis of, 7, 1-43 
resonance hypothesis of, 11, 277-288; 12, 
142-146, 362-382; 13, 48-51, 185-194 
technique for auditory localization, 19, 
167-179 
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theory of, 7, 1-43 
theory of binaural, 11, 163-171 
three experiments on auditory localiza- 
tion, 16, 265-292 a 
Hedonism and the hormic theory of cona- 
tion, 17, 171-180 
Heredity, influence on mentality of, 19, 
44-59 
Hypnotism, preliminary report on demon- 
stration of, 17, 257 


Illusion, affective character of visual, 5, 
331-353 
effect of astigmatism on _ horizontal- 
vertical, 5, 308-330 
effect of visual, 3, 78-93 
of filled and unfilled space, 5, 36-50 
theories of the horizontal-vertical, 5, 8-35 
Imagery, advantages and limitations of 
visual, 15, 363-373 
and its function in the appreciation of 
poetry, 14, 164-191 
and perception, 2, 323-337 
case of synaesthesia, 4, 228-238; 7, 112- 
117 
children’s visual and auditory, 7, 453-490 
eidetic, 15, 99-120 
formation of visual, 8, 93-126 
in dreams, 7, 300-318 
in literary appreciation, 18, 229-242 
intermittent retinal stimulation and 
visual, 7, 420-433 
in thought, conditions for, 6, 420-431 
perception and, 8, 222-266 
place in thinking of visual, 18, 1-14, 15- 
22, 23-29 
relation between type of mentality and, 
14, 291-299 
relation of feeling and thinking to, 16, 
16-28 
visual projection in childhood, 11, 263- 
276 
Images, and their function, 11, 320-337 
nature of, 15, 121-148; 17, 10-19 
Imagination, characteristics of children’s, 
9, 74-87 
children’s memory and, 4, 95-125 
in the artist, 17, 305-321 
Incentives, desires as, 9, 93-149 
in acquisition of skill, 16, 77-85 
in learning in young chickens, 20, 173- 
180 
instincts and emotion as, 14, 78-93 
subject preference’s influence on me- 
mory, 13, 398-404 
Industrial problems, attitude of employees 
to industrial psychology, 10, 210-227 
capacity and industrial achievement and 
the factors influencing these, 20, 251— 
260 
comparison of motor performance under 
industrial and laboratory conditions, 
17, 335-342 


correlation between workers’ efficiency 
and amount of intelligence in a repeti- 
tion process, 17, 192-209 
fatigue: subjective phenomena of, 12, 
150-162 
fluctuations in mental efficiency, 10, 327— 
344 
lighting of coal mines and its effect, 14, 
153-163 
measurement of daily output, 13, 308- 
314 
performance test, 10, 293-309 
psychology and, 10, 177-182 
value of laboratory experiment on out- 
put to problem of industrial fatigue, 
15, 393-404 
Infant, colour perception of an, 6, 363-386 
colour sense in an, 2, 338-352 
psychology of first year of life of an, 18, 
97-120 
Inhibition, and suggestion, 16, 180-192 
in the after-effect of seen movement, 19, 
147-157 
Instinct, and intelligence, 3, 209-218, 219- 
229, 230-236, 237-249, 250-266, 267-— 
270; 5, 247-266 
and the unconscious, 10, 1-7, 8-14, 15-23, 
24-26, 27-34, 35-42; 11, 349-357 
as incentive to mental activity, 14, 78-93 
conative basis of, 18, 302-316 
especially in wasps, 4, 1-32 
lambing sheep’s chain, 16, 310-313 
of constructiveness, 18, 388-391, 392- 
395, 396-399, 400-404 
pleasure and, 12, 1-30 
Instincts, classification of the, 14, 248-255, 
256-261 
Intelligence, age standard for tests of, 13, 
72-75 
and social status among orphans, 17, 
343-364 
comparison of scales of, 15, 44-63 
correlation between industrial efficiency 
and amount of, 17, 192-209 
correlation between size of family and, 
17, 81-92 
correlation between test scores and im- 
puted, 18, 455-459 
de Sanctis tests of, 10, 259-277 
diagnostic value of Spearman’s measure 
of 19, 188-197 
distribution in Northumberland, 14, 192- 
198 
effect of bilingualism upon, 14, 25-38 
experimental tests of, 3, 94-177 
general factors and hierarchical order in, 
10, 319-326 
in Jewish and non-Jewish children, 18, 
134-146 
in motor learning, 14, 274-290 
instinct and, 3, 209-218, 219-229, 230- 
236, 237-249, 250-266, 267-270; 5, 
247-266 
limits of growth of, 12, 125-141 
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later careers of children of high, 19, 
413-438 
measurement in rural area of, 20, 274-295 
measurement of, 13, 315-324 
measurement of children’s, 7, 265-299 
measurement of constancy of general, 
17, 93-110 
measurement of general factor in, 9, 
367-368 : 
most accurate measurement of, 19, 31-33 
nature of ability and, 14, 229-235, 236— 
242, 243-247 
nature of, 18, 451-454 
of Jewish and non-Jewish children com- 
pared, 20, 261-273 
organic growth of the concept as a factor 
in, 19, 60-64 
quotient constancy, 10, 169-173; 13, 
315-324; 15, 169-173; 17, 20-26 
quotients, estimation of, 12, 383-384 
sampling theory of, 19, 306-327 
social distribution of, 16, 123-129 
tests, comparison of group verbal and 
pictorial tests, 17, 27-48 
tests, effective factors in, 16, 100-115 
tests in the American army, 13, 389-397 
tests, investigation of, 15, 162-168 
tests of, 12, 201-222 
See Measurement and Tests 
Introspection and behaviourism as psycho- 
logical methods, 15, 149-161 
Introversion and its relation to vocation, 
16, 354-362 


Jews, comparative intelligence and attain- 
ments of children of non-Jews and, 18, 
134-146; 20, 261-273 

Judgment, agreement between objective 
difficulty and subjective, 18, 438-442 

basis of aesthetic, 12, 253-272 

distinction between affirmative and nega- 
tive, 8, 183-211 

investigation of psychology of moral, 15, 
255-265 

of wool fabrics by means of visual and 
tactual sensations, 16, 237-247 

relative reliability of male and female 
intuitive character, 19, 213-238 


Lamarckian hypothesis, criticism of Mc- 
Dougall’s work on the, 18, 77-86 
experiment testing the, 17, 267-304; 20, 
201-218 
Language, elements of, 12, 352-361 
psychological interpretation of, 5, 267— 
279 
Learning, distributed repetitions in rote, 7, 
253-261 
experiments in retention and, 10, 199-209 
genesis of, 3, 1-20 
influence of amount of reward on, 20, 
173-180 
intelligence in motor, 14, 274-290 


in young chickens, 17, 210-221 
mirror drawing, comparison of methods, 
15, 226-236 
speed and accuracy in, 12, 289-300 
transfer experiments with guinea-pigs, 
18, 189-224 
whole and part method in learning poems, 
15, 64-79 
See Memory, Practice and Skill 
Literary appreciation, analysis of, 3, 229-242 
Localization, and coexistence of feelings, 
15, 356-362; 16, 116-122 
discrete impulse technique for study of 
sound, 19, 167-179 
effect of binaural phase differences in, 
15, 280-307 
illustrated by a Brown-Séquard case, 1, 
286-314 
new hypothesis regarding sound, 17, 142— 
153 
of direction, 2, 386-405 
of sound with binaural phase-differences, 
2, 363-385 
of tones, three experiments, 16, 265-292 
phase effect in sound, 13, 435-436; 15, 
80-81 
Locke, John, opinion on formal training, 
14, 1-25 


Magic, psychology of, 7, 166-189 
relations between animism and, 8, 285 
316 
the mind of the wizard, 9, 151-180 
Malebranche’s theory of perception of 
distance and magnitude, 1, 191-204 
Measurement, accuracy of the & (r) process, 
7, 44-55 
by Northumberland mental tests, 12, 201— 
299, 


mental, 12, 100-107 

method for quantitative analysis of 
vocabularies, 8, 52-69 

method of marking group tests, 12, 181— 
187 

method of serial groups, 5, 398-416 

of ability of backward children, 4, 286— 
314 

of accuracy of time intervals, 10, 194-198 

of arithmetical ability, 11, 135-158 

of deflexion of a galvanometer, 12, 282- 
288 

of factor of general ability, 8, 271-281, 
282-284 

of ‘g,’ 9, 367-368 

of general ability, 5, 51-84 

of higher mental processes, 6, 109-133 

of intelligence, 18, 315-324 

of intelligence in children, 7, 265-299 

of quantitative phenomena, 2, 89-108, 
227-242 

results from application of Spearman’s 
measure of intelligence, 19, 188-197 

statistical treatment of psychological and 
educational, 10, 315-318 
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Measurement (cont.) 
Urban’s formula for the method of first 
perceptible differences, 6, 217-222 
Medicine, psychology and, 10, 183-193 
Memory, and affective tone, 11, 236-250 
and direction of associations, 5, 447-465 
and formal training, 4, 386-457 
and imagination in children, 4, 95-125 
children’s immediate, 1, 127-134 
children’s immediate auditory, 2, 52-57 
evaluation of immediate, 7, 319-348 
experiments in learning and retention, 
10, 199-209 
influence of feeling on, 18, 405-416 
in mental defectives, 14, 39-56 
of outlines of musical phrases, 19, 397— 
404 
persistence in sensory, 18, 262-275 
subjective preference’s influence on, 13, 
398404 
theory of repression in relation to, 8, 33- 
47 


transfer of improvement in, 2, 284-293; 
3, 386-405 
Mental ability, and related factors, 16, 199— 
221 
of backward children, 4, 286-314 
Mental activity and its nature, 2, 1-15 
Mental association, experiments on, 3, 349- 
385 
Mental defectives, memory of, 14, 39-56 
Mental disease, tests with epileptic and 
normal subjects, 1, 240-260 
Mental dissociation and mental unity, 18, 
237-248 
Mental efficiency, fluctuations in, 10, 327- 
344 
variations in, 14, 362-369 
Mental energy, and nervous energy, 14, 
121-125, 126-147, 148-152 
nature of nervous and, 15, 266-279 
Mental fatigue, in children, 4, 315-341 
study of, 5, 427-446 
Mental measurements, correlation of mental 
abilities, 3, 296-322 
essentials of, 12, 100-107 
general factor in, 10, 242-258 
general factors and hierarchical order in, 
10, 319-326 
Mental processes, of children, 8, 70-92, 170- 
- 182 
quantitative investigation of, 6, 109- 
133 
Mental tests, and their application to 
children, 9, 23-73 
for selection of university students, 15, 
405-415 
Mental types and characteristic imagery, 14, 
291-299 
Mental unity and mental dissociation, 18, 
237-248 
Mind, and body, 5, 280-291, 292-307 
correlation between abilities as indica- 
tion of structure of the, 18, 249-261 


differentiation of human from anthro- 
poid, 8, 395-422 
place in art of, 11, 1-8, 9-14, 15-25, 
26-46, 47-54 
Motor phenomena, accommodation time of 
the eye, 19, 394-396 
accuracy in the performance of eye 
movements, 20, 161-172 
accuracy of time-intervals in playing, 10, 
194-198 
acquisition of motor habits, 9, 299-320 
characteristics of reciprocal wrist action, 
14, 1-24 
comparison of economic methods of 
learning mirror drawing, 15, 226-236 
group factor in sensory-motor tests, 17, 
327-334 
imitation of movement in hand and ear 
tests, 13, 283-300 
intelligence in motor learning, 14, 274— 
290 
interrelations of motor capacities, 13, 
157-184 
left-handedness and letter reversal, 12, 
273-278 
mirror-writing experiment, 14, 57-67 
parallelism in curves of motor per- 
formance in industrial work and psy- 
chological tests, 17, 335-342 
persistence in remembering periodic 
movements, 18, 262-275 
reproduction of hand movements, 12, 47— 
52 
simultaneous constituents in an act of 
skill, 20, 336-353 
skill and intelligence, 12, 163-180 
speed and accuracy in learning, 12, 289- 
300 
transfer of training in 
formances, 18, 422-437 
Movement, visual perception of, 14, 269- 
273 
Miiller-Lyer illusion, confluxion and con- 
trast effects in, 3, 21-41 
correlations in, 2, 16-51 
perception of the, 2, 294-306 
Music, appreciation of discords and com- 
parison of intervals in, 7, 118-135 
cadence and phrase tests in, 17, 111- 
118 
children’s appreciation of intervals in, 
. 6, 190-216 
examples of child, 10, 310-311 
experiments with intervals and discords 
in, 7, 118-135 
individual attitudes in listening to, 13, 
52-71 
individual mental differences towards 
tones in, 7, 68-99 
intervals in the songs of Schubert and 
Sioux Indians’, 14, 370-386 
introspective experiments in composition 
of, 20, 59-65 
memory of phrases of, 19, 397-404 


skilled per- 
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Music (cont.) 

musical and unmusical observers in ex- 
periments on, 4, 89-94 

perceived differences between major and 
yinor chords in, 4, 56-88 

psychological attributes in composition 
of, 20, 59-65 

relation of poetry to, 14, 206-217 

rhythm of primitive, 1, 397-406 


Neural mechanism, nature of nervous and 

mental energy, 15, 266-279 

nervous and mental energy, 14, 121-125, 
126-147, 148-152 

neural basis of purposive activity, 18, 
168-188 

neural correlate of the feelings, 8, 423- 
476 

perseveration in the nervous system, 7, 
387-419 


Obituary notice of, Prof. J. Brough, 16, 
363-364 
Henry Rutgers Marshall, 18, 359-361 
Prof. Bernard Muscio, 17, 256 
Prof. E. B. Titchener, 19, 460-463 
Prof. James Ward, 16, 1-4 
Dr H. J. Watt, 16, 248 
Organism, theory of the, 17, 222-234 
Output changes during long spells of work 
16, 222-236 
Over-training, effects of, 20, 333-335 


Pain, nature of, 8, 423-476 
Patterns, perseveration of rhythmical, 17 
1-9 
Perception, and imagery, 2, 323-337; 8, 
222-266 
animals’ space, 14, 387-414 
discrimination of brightness, 6, 78-108 
effect of liminal colour stimulation on 
subliminal auditory stimulation, 17, 
222-234 
examination of place of preperception 
in, 15, 1-16 
experimental investigation of, 6, 321-362 
in appreciation of simple colour com- 
binations, 3, 406-447 
measurement of differences in, 5, 398— 
416 
of apparent visual movement, 19, 268— 
305 
of ‘black,’ 1, 407-427 
of changes in the spatial threshold, 6, 
432448 
of colour, 2, 353-362, 406-463 
of colour in an infant, 6, 363-386 
of colour in infants, 2, 338-352 
of colour mixing, 19, 387-393 
of depth with disorientated vision, 19, 
117-146 
of direction auditorily, 2, 386-405 
of distance and magnitude, 1, 191-204 
of duration of time, 13, 382-388 


of form, 12, 223-247; 14, 262-268 
of fusion between major and minor 
chords, 4, 56-88 
of illusion of horizontal and vertical 
lines, 2, 241-260 
of movement, 19, 147-157 
of movement in the blind spot region, 14, 
269-273 
of musical consonance, 6, 190-216 
of single colours, 2, 406-463 
of space and confluence, 2, 196-219 
of spacial illusions, 5, 36-50 
of the Miiller-Lyer illusion and effect of 
practice on this, 2, 294-306 
of visual illusion, 2, 16-51; 5, 331-353 
sense, 9, 261-280 
spatial contrast in visual, 8, 317-326 
spatial perception in animals, 14, 387— 
414 
summation of brightness in binocular, 20, 
241-250 
thought and percept in, 4, 211-227 
visual illusion of direction, 2, 307-320 
Periodicals, notes on recent, 11, 363-373; 
12, 195-199, 304-307, 390-393; 13, 103— 
105, 328-335, 440-442; 14, 109-116, 
222-228, 318, 424-425; 15, 90-96, 
202-209, 421-424; 16, 69-75, 148-155, 
257-262, 371-372; 17, 165-169, 263 
265 
Perseveration, introduction to, 7, 387-388 
mental and physical, 7, 387-419 
of rhythmical patterns, 17, 1-9 
Persistence, as factor in sensory memory, 
19, 343-356 
in memory processes, 18, 262—275 
Personality, and vocation, 16, 354-362 
discussion of traits emerging during tests 
of temperament and, 20, 97-117 
® (r) process, accuracy of the, 7, 44-55 
Pitch of a combination of tones, 15, 82-85 
Pleasure, instinct and, 12, 1-30 
Poetry, children’s appreciation of, 18, 51-67 
function of images in appreciation of, 14, 
164-191 
relation of music to, 14, 206-217 
whole and part learning of, 15, 64-79 
Practice, effects in mental work, 2, 153— 
195 
effects on accuracy and speed, 20, 82-89 
effects on the appreciation of discords, 7, 
118-135 
Preperception as a factor in perception, 15, 
1-16 
Primitive peoples, conditions of belief in, 
6, 304-320 
human and anthropoid minds, 8, 395-422 
psychology of magic, 7, 166-189 
sensory powers in the Todas, 1, 321-396 
taste names of, 1, 117-126 
the unconscious in relation to, 18, 333-387 
wizardry among, 9, 151-180 
Psycho-analysis and art criticism, 15, 174- 
183 


54-69 ’ 
correlation etwe 


effect of Polarization in, aus 3 

factors determining, and apparatus for 
measuring, 20, "20, 309-321 

nature of the psychical correlate of, 19, 
357-386 

physical nature and measurement of, 20, 
219-240 . 

records of choice by means of, 14, 300- 
308 

significance of, 16, 136-139 

significance of actual resistances in, 19, 
34-43 

Psychogalvanic reflex, cause of continuous 

change of resistance in experiments 
using the, 16, 5-15 

in anaesthetized cats, 16, 50-52 

in conjunction with character estima- 
tion, 16, 130-135 


phenomenon in dream analysis, 15, 23- 


43 
unreliable as means of measurement, 15, 
237-254 
use of the, 12, 282-288 
- Psychogenetic theory of comparison, 1, 
205-239 
Psychological abstracts, 18, 94, 468 
Psychological contrast, 8, 349-385 
Psychological methods, comparison of in- 
trospection and behaviourism as, 15, 
149-161 
Psychological Society, 16, 158 


names of officers and members (1925) and 


rules of British, 16, at end 

names of officers and members (1926) 
and rules of British, 17, at end 

names of officers and members (1927) 
and rules of British, 18, at end 


names of officers and members (1928) 


and rules of British, 19, at end 
names of officers and members (1929) 
and rules of British, 20, at end 
Proceedings of British, 1, 116, 190, 315, 
446; 2, 109, 226, 321, 464; 3, 208, 348, 
448: 4, 125, 458; b, 245; "356, 468; 
6, 136, 445; 7, 138, 264, 492; 8, 130, 
270, 394, 558; 9, 260, 376; 10, 132, 283, 
352; 11, 177, 262, 374; 12, 200, 308, 
394; 13, 106, 228, 336, 443; 14, 117, 
319, 426; 15, 97, 315, 425; 16, 76, 157, 
263, 373; 17, 79, 266, 383; 18, 95, 371, 
473; 19, 115, 339, 465; 20, 96, 303, 
395 
Psychologist; a 16th-century, 1, 61-77 
Psychology, and education, 10, 169-176 
and ethnology, 17, 370-376 
and industry, 10, 177-182 
and medicine, 10, 183-193 


oundation nal, 4, 239-267 
limits of pete antl conijaratiye, al 261- 
8 
nature of tendencies in contemporary, 
16, 171-179 ; 
of animism, 8, 1-32 
of conation and volition, 16, 339-353 
of evidence, 8, 351-389 
of magic, 7, 166-189 
of moral judgment, 15, 255-265 
of rowing, 18, 317-331 
of visual motion, 6, 26-43 
relation of aesthetics to, 10, 43-50 
standpoint of, 16, 159-170 
Psychoneurosis, place of suggestion in 
treatment of, 10, 228-241 
Psychophysical problems, accuracy of the 
® (r) process, 7, 44-55 
changes in the spatial threshold, 6, 432— 
448 
deprivation of oxygen effecting mental 
processes, 13, 417-434 
fluctuations in attitude and accuracy 
during long spells of work, 20, 43-58 
polarization in psychogalvanic experi- 
ments, 17, 49-53 
psychological contrast, 7, 349-385 
Urban’s formula for the method of just 
perceptible differences, 6, 217-222 
Pursuit-meter, description of a new, 14, 
94-98 


Quantitative phenomena, measurement of, 
2, 89-108, 227-242 

Question, influence of form of the, 8, 351- 
389 


Reasoning, tests of, 7, 190-225; 16, 314— 
338 
transfer of improvement in, 13, 370-381 
use of the coefficient of partial correlation 
as basis of valid, 9, 321-336 
Regularity and rhythmicalness, 17, 1-9 
Repression, in forgetting, 7, 139-146, 147- 
158, 154-160, 161-165 
memory and its relation to theory of, 8, 
33-47 
Retina, appreciation of changes in bin- 
ocular brightness by the, 20, 241- 
250 
correlation with binocular flicker, and 
active points of the, 1, 26-60 
formation of images by stimulation of 
the, 8, 93-126 
formation of visual images by inter- 
mittent stimulation of the, 7, 420-433 
visual functions of the rods of the, 1, 
428-434 
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Revenue account and balance sheet, 19, 
340; 20, 304 

Reviews of Books. See Critical Notice 

Reviews of publications received, 5, 85, 86, 
242-244, 354, 355, 466-468; 6, 134, 
135, 261-264, 453, 454; 7, 136-137, 
262-263, 491; 8, 127-129, 267-269, 
390-393, 552-556; 9, 150, 257-259, 
369-376; 10, 130-131, 278-282, 345- 
351; 11, 172-176,. 259-261, 358-362; 
12, 108-111, 193-194, 301-303, 385- 
389; 13, 96-102, 223-227, 325-327, 
437-439; 14, 103-108, 219-221, 315- 
317, 420-423; 15, 86-89, 198-201, 
308-314, 416-420; 16, 62-68, 140-147, 
254-256, 368-370; 17, 70-78, 162-164, 
258-262, 377-379; 18, 87-93, 229-236, 
362-370, 464-467; 19, 106-114, 202- 
211, 332-338, 456-460; 20, 90-96, 
195-200, 296-301, 386-394 

Rhythmicalness, regularity and, 17, 1-9 

Rowing, psychology of, 18, 317-331 


Sampling theory, of intelligence, 19, 306-327 
possible linkages of four correlated 
variable in the, 18, 68-76 
probable value of tetrad difference on 
the, 19, 65-76 
Schools, as aids to vocational study, 12, 
337-351 
Science, ethics and, 18, 443-450 
Selection, psychical, 11, 206-224 
Sensation, as a function of stimulus, 19, 
158-166 
binocular colour mixture, 8, 510-541 
character of black as a, 8, 212-221 
colour vision in children, 4, 33-43 
estimation of hue and brightness in 
visual, 20, 365-367 
estimation of light and colour, 20, 27-37 
integration of, 3, 323-347 
intensity differences of, 6, 137-154, 155— 
174, 175-183, 184-189 
interpretation of data of, 9, 261-280; 
10, 290-292 
in the Todas, 1, 321-396 
kinaesthetic, 12, 163-180 
of binocular colour mixture, 9, 1-22 
of ‘black,’ 1, 407-427 
of colour in dogs, 5 119-193 
of listening to music, 14, 52-71 
of night vision, 11, 289-298 
of rotation fusion, 4, 205-210 
of simultaneous visual contrast, 18, 405— 
421 
of thermal stimuli, 16, 193-198 
of time in children, 12, 309-336 
persistence as factor in remembering, 19, 
343-356 
principles of integration of, 6, 239-260 
psychological and physical factors in 
simultaneous colour contrast, 20, 1-26 
quantitative estimate of colour, 20, 181— 
189 
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quantitative estimation of colour, 20, 
362-364 

quantitative estimation of redness, 20, 
27-37 

relation of visual and tactual judgments 
of wool fabrics, 16, 237-247 

treatment of presentation of, 10, 285- 
289 

variation of intensity of visual, 3, 178- 
207 

visual, 1, 78-113, 151-189 

Sentiment, relations of complex to, 13, 107— 

112, 113-122, 123-129, 130-140, 141— 


145, 146-148 . 
Skill, analysis of some subtler human, 20, 
145-160 


comparison under industrial and labora- 
tory conditions of acquisition of, 17, 
335-342 
effect of overtraining on manual, 20, 333— 
335 
effect of practice and adaptation upon 
accuracy and speed, 20, 82-89 
motives in acquisition of, 16, 77-85 
simultaneous constituents in an act of, 
20, 336-353 
transfer of training in, 18, 422-437 
See Learning and Motor Phenomena 
Space, changes in the spatial threshold, 6, 
432-448 
illusion of filled and unfilled, 5, 36-50 
Speech, study of children’s, 17, 181-191 
Speed, effect of practice and adaptation 
upon accuracy and, 20, 82-89 
Social constructiveness, operation of, 18, 
388-391, 392-395, 396-399, 400-404 
Somnambulism, a case of, 11, 338-339 
Stereoscopy, process of, 8, 131-169 
Suggestibility in children, 12, 53-75 
Suggestion, as treatment for diseases of 
psychogenetic origin, 10, 228-241 
inhibition and, 16, 180-192 
Suspicion, analysis causes and expression 
of, 18, 195-214 
Symbolism, theory of, 9, 181-229 
Synaesthesia, case of, 4, 228-238 
two cases of, 7, 112-117 


Tarchanoff, nature and measurement of 
phenomenon of, 20, 219-240, 309-321 
Teaching, value of lantern slides and films 

in, 15, 184-197 
Telesio, Bernadine, 1, 61-77 
Temperament, and personality tests with a 
discussion of traits emerging during 
these, 20, 97-117 
evaluation of factors of, 19, 1-30 
tests, and analysis of the traits they 
measure, 20, 118-136 
tests of, 16, 89-99 
value of tests of, 18, 121-133 
Testimony, distortion of, 11, 159-162 
of normal and mentally defective children, 
6, 387-419 
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Tests, account of Hamburg intelligence, 11, 
251-253 

age standard for Northumberland in- 
telligence, 18, 72-75 

a oe factor in sensory-motor, 17, 327— 

4. 

American army intelligence, 13, 389-397 

comparison of group verbal and pictorial 
intelligence, 17, 27-48 

comparison of intelligence scale, 15, 44— 
63 

constancy of intelligence quotient in, 17, 
20-26 

correlation between imputed intelligence 
and scores of intelligence, 18, 455-459 

de Sanctis intelligence, 10, 259-277 

effective factors in mental, 16, 100-115 

factors in mental, 12, 279-281 

for night vision, 11, 299-319 

hand and ear, 13, 283-300 

investigation of group intelligence, 15, 
162-168 

measurement of constancy of ‘g’ by, 17, 
93-110 

mental and physical with epileptic and 
normal subjects, 1, 240-260 

mental and scholastic, 18, 92-95 

method of marking group, 12, 181-187 

musical cadence and phrase, 17, 111- 
118 

new reasoning, 7, 190-225 

Northumberland intelligence, 12, 201- 
222 

of character and temperament, 16, 89-99 

of character and temperament discussed, 
18, 121-133 

of fatigue, 12, 31-46 

of general intelligence, 3, 94-177 

of performance under industrial con- 
ditions, 10, 293-309 

of reasoning ability, 16, 314-338 

of selection for university students, 15, 
405-415 

of temperament and analysis of the traits 
they measure, 20, 118-136 

of temperament and personality, 20, 97— 
Vea bys 

prognostic values of group, 19, 413-438 

results from new practical ability, 20, 
66-81 

study of performance, 15, 374-392 

vocational, 13, 334-369 

See Intelligence 

Tetrad-differences, average value for prob- 
able error of, 20, 368-370 

criterion in correlations, 17, 235-255 

on the sampling theory, 19, 65-76 

sampling error of, 16, 86-88 

Theory of two factors, implications of the, 
19, 180-187 

on the, 13, 26-30, 266-270 

Pearson’s contribution to the, 19, 95-101 

sampling error in, 15, 17-19; 19, 180- 
187 


Thought, and mental images, 6, 420-431 
nature of, 11, 55-62, 63-70, 71-80, 81-86, 
87-103 
relation of experience to development of 
children’s, 20, 354-361 
relation of feeling and imagery to, 16, 
16-28 
relevance of visual imagery in process of, 
18, 1-14, 15-22, 23-29 
See Cognition 
Threshold, changes in the spatial, 6, 432~ 
448 
Time, measurement of accuracy of intervals 
of, 10, 194-198 
Touch, discrimination of wool fabrics by 
sense of, 16, 237-247 
Training, Locke’s opinion on formal, 43, 
1-25 
problem of transfer of, 20, 322-332 
Transfer, of improvement in children’s 
reasoning, 13, 370-381 
of training and its problems, 20, 322-332 
Transmission, of acquired characteristics, 
17, 267-304 
of acquired characteristics in rats, 20, 
201-218 


Unconscious, critical examination of use of 

the term, 9, 230-235, 236-246, 247-256 

Freud’s theory of the, 6, 265-280 

Instinct and the, 10, 1-7, 8-14, 15-23, 
24-26, 27-34, 35-42; 11, 349-357 

nature of the, 9, 281-298 

primitive peoples idea of the, 18, 373-387 

relation between the word and the, 10, 
66-80 


Verse, the nature of, 11, 225-235 
‘Vigilance,’ conception of, 14, 126-147 
Vision, attention and perspective illusions 
in, 5, 357-397 
case of night, 11, 289-298 
children’s colour, 4, 33-43 
confluxion and contrast effects in, 3,21—41 
dogs’ colour, 5, 119-193 
effect of illusion in, 3, 78-93 
fluctuations of reciprocal position of 
points in monocular, 3, 75-77 
measurement of night, 11, 299-319 
measurement of simultaneous contrast 
in colour, 17, 127, 141 
monocular space in, 3, 66-74 
replacement of continuous by flickering 
illumination and its effects on, 14, 293— 
309 
sensory integration in, 3, 323-347 
stereoscopic, 8, 131-169 
theories of the horizontal-vertical illusion 
in, 5, 8-35 
variation of intensity of sensations of, 
3, 178-207 
Visual, after sensations in coal mines, 14, 
153-163 
contrast effects, 13, 301-307 
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Visual (cont.) 

discrimination of brightness, 6, 78—108 

discrimination of differences in bright- 
ness, 20, 241—250 

estimation of hue and brightness, 20, 
365-367 

fatigue in illusions, 6, 60-77 

illusion and its affective character, 5, 
331-353 

illusion, and the effect of astigmatism 
upon it, 5, 308-330 

illusion in children, 2, 220-225 

illusion of compared lines, 2, 241-260 

illusion of direction, 2, 307-320 

illusion of Miiller-Lyer, 2, 16-51 

imagery formation by intermittent stimu- 
lation, 7, 420-433 

imagery formation, 8, 93-126 

imagery in children, 7, 453-490 

imagery, its advantages and limitations, 
15, 363-373 

inhibition in after-effect of seen move- 
ment, 19, 147-157 

memory images and eidetic imagery, 15, 
99-120 

motion and its psychology, 6, 26-43 
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